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1. INTRODUCTION

CEARP Phase 2 Confirmation consists of CEARP Phase 2a, Monitoring Plan,
and CEARP Phase 2b, site characterization (remedial investigation). The Sampling
Plan is one component of the Monitoring Plan for Rocky Flats Plant. The Monitoring
Plan typically consists of five parts: Synopsis, Sampling Plan, Technical Data Man-
agement Plan, Health and Safety Plan, and Quality Assurance/Quality Control
(QA/QC) Plan. Because of the Compliance Agreement made by the State of Colorado,
Environmental Protection Agency, and Department of Energy (DOE), this Monitoring
Plan also includes a Feasibility.Study Plan.

CEARP uses a three-ticred approach in the preparation of monitoring plans:
the CEARP Generic Monitoring Plan, the Installation Generic Monitoring Plan
(IGMP), and Site Specific Monitoring Plans (SSMPs). This SSMP serves as the Work
Plan for Performance of Remedial Investigations and Feasibility Studies for all H'igh~
Priority Sites required by the Compliance Agreement. Therefore, the acronym used to
refer to this plan is SSMP/RIFS. This Rocky Flats Plant SSMP/RIFS Sampling Plan is
the detailed work plan for implementation of CEARP Phase 2b site characterizations
(remedial investigations) at Rocky Flats Plant and follows guidance provided in the
IGMP/CSPCP. This SSMP/RIFS Sampling Plan is cdmplementcd by and inseparable
from the Technical Data Management Plan and the Quality Assurance/Quality Con-
trol Plan. Sections of the Sampling Plan are supported by reference to the other plans
and to the Synopsis. Emphasis is placed on integration of efforts for each of the
CEARP Phases: Phase 3 (Technological Assessment), Phase 4 (Remedial Action), and
Phase 5 (Compliance Verification and Monitoring).

Sampling at Rocky Flats Plant will be conducted using the integrated approach
being implemented by CEARP. The integrated approach is summarized in the Synop-
sis and detailed here. The integrated approach includes characterization in stages, in
which the results from the previous stage of sampling are used to design the next
stage. This iterative process incorporates the experience and knowledge gained from
each stage to minimize the total number of samples required to adequately character-
ize the site and to provide the necessary data base to prepare feasibility studies for
alternative remedial actions. The benefit of staged sampling is greater flexibility
within the sampling program with a minimum of cost.
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1.1. PURPOSE

This SSMP/RIFS Sampling Plan provides the following basic components of
sample/measurement collection and analysis for each high-priority site at Rocky Flats

Plant:
- objectives and goals of the investigation
- justification for selected methods and procedures
- proposed sample locations

- proposed number and type of samples
- additional site-specific information requirements.

1.2. OBJECTIVES

The objectives of CEARP Phase 2b site characterizations (remedial investiga-
tions) at the high-priority sites at Rocky Flats Plant are to

- verify and characterize contaminant sources,

- determine the present areal and vertical extent of contamination,

- estimate the potential for contaminant migration (including rate and
direction) to support risk assessment studies,

- support the technological assessments (feasibility studia)Aof alterna-
tive response actions, including the alternative of "no action,” and

- support identification of long term monitoring and verification re-
quirements, as appropriate.
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. - : 2. SITE SURVEY AND MAPPING

Following the guidance in the IGMP/CSPCP Sampling Plan, all monitoring lo-
cations will be described in accordance with the Installation Coordinate System (ICS)
for Rocky Flats Plant. The existing coordinate system is a grid system in English
units (feet). Elevations will be described in English units, feet above MSL. Surveying

will be done ‘in conformance with surveying procedures established in the
IGMP/CSPCP.
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3. SITE-SPECIFIC MONITORING

Environmental conditions at Rocky Flats Plant have been monitored since
shortly after operations began in 1952. In addition, special programs to characterize
waste streams, environmental conditions, and past waste disposal practices have been
conducted recently (DOE 1986b and DOE 1986f). CEARP Phase | identified approx-
imately 70 sites or groupings of sites that could have adverse impacts on the environ-
ment. Additional data collected during preparation of the RCRA Part B Operating
Permit Application identified several more potential sites. All potential sites at
Rocky Flats Plant were designated as solid waste management units, assigned a refer-
ence number, and located on a base map (IGMP/CSPCP Sampling Plan, Plate 1).

A list of solid waste management units is presented in Appendix 1 of the
RCRA Part B Operating Permit Application (3004{fu) Waste Management Units) (DOE
1986f). These solid waste management units are divided into three categories. The
first category includes those hazardous waste management units which will continue
to operate and which require a RCRA Operating Permit. The second category in-
cludes those hazardous waste management units which are being closed under RCRA
Interim Status. The third category includes those inactive waste management units
(i.e., RCRA continuing release sites) that are identified under Section 3004(u) of
RCRA. Another class of sites is regulated under CERCLA. These CERCLA areas
identified at Rocky Flats Plant contain only radioactive wastes (DOE 1986f). How-
ever, for ease in referencing these units and/or areas, they have been collectively
termed solid waste management umnits. A preliminary prioritization of solid waste
management units based on the CEARP Phase I Installation Assessment was per-.
formed and summarized in a report titied "Preliminary Prioritization' of Sites” (DOE
1986h).

The high-priority sites addressed in this SSMP/RIFS Monitoring Plan were se-
lected and designated as high-priority sites because of their suspected relationship to
preliminarily-identified contaminant plumes in groundwater. Several solid waste
management units are included in most of the high-priority sites (Table 3.1 Synopsis)
because of their physical proximity to each other. This results in high-priority sites
that contain solid waste management units from various phases of CEARP. This is
consistent with the staged approach being used by CEARP for site characterizations
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(remedial investigations), where the higher priority solid waste management units
within the high-priority sites are investigated first, and data from these characteriza-

tions (investigations) guide the remainder of the program.

The six high-priority sites identified at Rocky Flats Plant (Plate 1) are as fol-
lows:

- 881 Hillside Site

- 903 Pad Ares Site

- Mound Area Site

- East Burial Trenches Site

- Present Landfill Site
- Solar Evaporation Ponds Site

The solar ponds and present landfill are RCRA regulated units undergoing clo-
sure. Plans for characterization of these sites have been incorporated into this SSMP
and are consistent with the 40 CFR 265 Closure Plans for these facilities.

The three viable pathways for releases of contaminants from Rocky Flats
Plant are air, surface water, and groundwater (DOE 1986b). Air pathway characteri-
zation studies will not be performed under CEARP, as the air pathway has been ade-
quately characterized and documented by previous studies (DOE 1986b, RI 1986b). A
site-specific discussion of the other pathways at each high-priority site is presented
after each site description. A plant-wide discussion of pathways is presented in the
SSMP/RIFS Synopsis.

Investigations at each high-priority site can be divided into source characteri-
zation, and migration pathway and plume characterization. Source characterization
will generally consist of geophysical surveys, soil gas surveys and soil/wastc sampling.
Migration pathway and plume characterization will generally include geophysical sur-
veys, soil gas surveys, soil sampling, monitor well installation, groundwater sampling,
and surface water and sediment sampling. All CEARP Phase 2b site characterizations
(remedial investigations) will be implemented using an integrated approach, in which
geophysical and soil gas survey results are used to direct soil and groundwater sam-
pling efforts.

Invasive sampling will be performed at many of the high-priority sites. Gen-
eral criteria that are considered in the sampling descriptions of this plan are as fol-

lows:
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- If the solid waste management unit cannot be located through geo-
physical techniques, its suspected location will be sampled.

- Invasive samples from a solid waste management unit will be taken’
only if the presence of containers of liquid or other hazardous condi-
tions is not anticipated.

- At least six samples will be submitted for laboratory analysis from
each borehole depending on the amount of available material. The
reader is referred to Section 6 of the IGMP Sampling Plan for ration-
ale.

The following sections present high-priority site descriptions including discus-
sions of associated solid waste management units and migration pathways, followed
by detailed plans for source and migration pathway and plume characterization.
Complete descriptions of the solid waste management units are contained in the
RCRA Part B Operating Permit, Appendix | (DOE 1986f).

ROCKY PLATS PLANT SSMP/RIFS Draft February 1987 (Revision 0) Sampling Plan  Section 3, page 3



3.6. SOLAR EVAPORATION PONDS SITE

3.6.1. Site Description

3.6.1.1. Solid Waste Management Unit Descriptions

The Solar Evaporation Ponds Site consists of three separate ponds (SWMU Ref.
No. 101): 207C (western pond), 207A (central pond), and 207B (eastern pond). Pond
207B is separated into three sectors (north, central and south). Ponds 207A and 207C
contain low-level radioactive liquid process wastes (high in nitrates) being held for
evaporation, treatment and solidification. Pond 207B North receives groundwater
pumped from the interceptor trench north of the solar ponds. Pond 207B Center con-
tains treated sanitary wastewater from the treatment plant. Pond 207B south is cur-
rently empty.

The solar evaporation ponds were constructed in separate phases between 1953
and 1970. Originally, the solar evaporation ponds were a single, two-celled, clay-lined
impoundment near Building 779. This pond held low-level radioactive process wastes
(high in nitrates) and effluent (mostly water) from treatment of acidic liquid wastes
in Building 774. The original pond was used regularly from 1953 through 1965 and
was removed as part of the construction of pond 207C. The effluent from the acidic
waste treatment process was thick with aluminum hydroxide and difficult to filter.
Therefore, an additional pond, 207A, was constructed in 1956 to hold the effluent
prior to solidification and shipment offsite. Leakage problems developed in the
planking and asphalt-lined ponds, so the three 207B ponds were constructed in 1960.
The 207B ponds were also lined with planking and asphalt and eventually began to
leak. The liners were repeatedly patched with various materials. In 1970, all of the
ponds (207A and 207B) were full, so pond 207C was constructed for additional stor-
age and evaporative potential. Pond 207C was constructed on the site of the original
clay lined pond.

In addition to the high nitrate, low-level radioactive process waste and the
treated aluminum hydroxide waste, the solar evaporation ponds have received sani-
tary sewage sludge, lithium metal, sodium nitrate, ferric chloride, lithium chloride,
sulfuric acid, ammonium persulfate, hydrochloric acid, nitric acid, hexavalent
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chromium and cyanide solutions. To the greatest extent possible, oils and solvents

were not sent to the ponds so that surface scum would not hamper evaporation.

A series of trenches and drains was constructed on the north facing slope be-
low the ponds to collect leakage between 1971 and 1981. Because of various construc-
tion projects in the area, only the most recent french drain, constructed in 1981, is
functional. This system more than covers the cast-west dimensions of the ponds and

appears to be effective in collecting the seepage.

3.6.1.2. Surface Water

Surface water flows to both North and South Walnut Creeks from the solar
evaporation ponds area. The northern slope of the solar evaporation ponds and the
units in the 700 area drain toward the north (North Walnut Creek). Most of the
runoff is contained by the perimeter road and enters the groundwater interceptor sys-
tem which extends to the surface. The triangle area (SWMU ref. no. 165) draihs di-
rectly to North Walnut Creek through a culvert. Runoff from the triangle area is
collected in the A-series retention pond system. The southern areas of the solar evap-
oration ponds drain toward South Walnut Creek and runoff is collected in the B-series

retention ponds.

3.6.1.3. Groundwater

Groundwater occurs in both the Rocky Flats Alluvium and in bedrock materi-
als in the vicinity of the solar evaporation ponds. The Rocky Flats Alluvium varies
in thickness from about 5 to 12 ft beneath the terrace, and the ponds themselves are -
probably underiain by a thin veneer of Rocky Flats Alluvium. The top of bedrock
forms a mild structural ridge that trends down to the east-northeast. The northern
slope from the ponds toward North Walnut Creek has been extensively reworked and
most of the unconsolidated materials have been removed (claystone bedrock is exposed
over much of the slope). The alluvium extends to the east along the ridge, although it
is fully penetrated by the perimeter road.

Bedrock immediately beneath the Rocky Flats Alluvium in the vicinity of the
solar evaporation ponds consists of claystone and sandstone of the Arapahoe Forma-
tion. Twelve borings have been made in the immediate vicinity of the ponds, and
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sandstone comprises roughly 20 percent or less of the bedrock materials within 150 ft
of the surface. The beds dip approximately 15 degrees to the east

Alluvial groundwater flow in the vicinity of the ponds is gemerally to the
north. There appears to be an area of unsaturated alluvium south of the ponds (Hurr
1976 and DOE 1986f) that indicates no flow in the alluvium to the south. The allu-
vium is fully penetrated by the perimeter road east of the ponds. There is no spring
at the outcrop; therefore, there is no alluvial groundwater flow to the east. In addi-
tion, claystone bedrock is exposed on the slope to the north of the ponds. It appears
that the alluvium beneath the ponds is recharged by subsurface flow from the west,
and that the discharge is to the north in the form of subsurface flow in surficial ma-
terials and overland flow over the exposed claystone bedrock. Most, if not all of this
water appears to be collected in the interceptor trench system.

Flow in bedrock is less well defined. Regional studies (Hurr 1976 and Robson
1981) indicate relatively shallow gradients of about 0.03 to the east (downdip). Site-
specific data are currently lacking. However, it seems likely that there is a gradient
to the cast plus a gradicat along the strike in the near-surface, controlled by topogra-
phy. In addition, there is a downward gradient between the surficial materials and
bedrock of about 0.3 in areas of continuous saturation between the two materials. It
appears that there is not continuous saturation between the two materials at the east-
ern and southern edges of the ponds. These areas of discontinuous saturation between
the materials are on the edges of alluvium saturation, where water is not always
available to recharge the bedrock system.

Groundwater quality in surficial materials in the vicinity of the solar evapora-
tion ponds is characterized by high TDS concentrations, high nitrate concentrations,
high strontium concentrations, and possibly elevated radionuclides. Volatile organic
compounds have been detected intermittently near the solar evaporation ponds.

3.6.2. Source Characterization

3.6.2.1. Geophysical Surveys

Geophysical surveys will not be performed at the Solar Evaporation Ponds Site;
the pond locations are well defined.
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3:6.2.2. Soil Gas Surveys

Soil gas surveys will not be conducted at the Solar Evaporation Ponds Site; the
pond locations are well defined.

3.6.2.3. Scil/Waste Sampling

The liquids in the ponds and the sludges in Pond 207A have been adequately
characterized by previous investigations (DOE 1986f). The sediments in the 207B
ponds and in Pond 207C will be sampled during CEARP Phase 2 investigations. Soil
sampling around the solar evaporation ponds will be conducted to evaluate the extent
of soil contamination and is discussed in Section 3.6.3.2.

3.6.3. Migration Pathway and Plume Chgracterization

3.6.3.1. Soil Gas Surveys

Soil gas surveys will not be performed at the Solar Evaporation Ponds Site.
Detailed soil and groundwater sampling at the site adequately defines groundwater
plumes..

3.6.3.2. Soil Sampling

Soils on the berms of the solar evaporation ponds and on the hillside north of
the ponds will be sampled to evaluate the extent of soil contamination. Approxi-
mately 20 borings are anticipated (Plate 3). Three borings will be located on the east-
ern berm of pond 207B, two borings will be drilled into the berm between ponds 207A
and 207B, and two borings will be located on the berm between ponds 207A and 207C.
Another six boreholes will be drilled on the hillside north of the solar evaporation

ponds. Borings will extend to the water table or to the top of bedrock if top of
bedrock is above the water table.

Soil sampling will be implemented in phases. After analyzing results from soil
sampling on the pond berms and the north hillside, another 7 to 10 soil borings may
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be drilled downgradient of the ponds outside the perimeter security zone. These bor-
ings may extend down the hillside to North Walnut Creek to delineate areas of con-
taminated soil. Soil sampling and analysis details will be provided in the revised So-
lar Evaporation Ponds Closure Plan.

3.6.3.3. Monitor Well Instaliation and Groundwater Sampling

Twenty-two new monitor wells were drilled around the solar evaporation ponds
as part of the initial CEARP Phase 2b site characterization (remedial investigation).
This monitoring system rings the solar evaporation ponds with alluvial and bedrock
wells. In addition, there are several alluvial and bedrock monitor wells downgradient
of the ponds in both North and South Walnut Creeks.

Because of the extensive groundwater monitoring system already in place at
the solar evaporation ponds, only two new monitor wells are proposed downgradient
of the ponds (Plate 4). One well will be in;talled in North Walnut Creek immediately
north of existing well 13-86 to characterize groundwater flow in the North Walnut
Creek valley fill alluvium. Another well will be located on the hillside north of the
ponds.

3.6.3.4. Surface Water and Sediment Sampling

Surface water samples will be collected from established sampling locations up
and downstream from the Solar Evaporation Ponds Site. Included will be stations
along North Walnut Creek and South Walnut Creek. Surface water samples will also
be collected from any springs or seeps occurring on the hillsides north of the solar
evaporation ponds. Samples will be analyzed for the parameters in Tables 3.1 and 3.2
as appropriate.
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- . Table 3.1. Source Sampling Parameters

Metals®?

Hazardous Substance List - Metals
Beryllium

Chromium (hexavalent)

Lithium

Strontium

Organics
Hazardous Substances List - Volatiles
Oil and Grease®

b

llullmnn:lldub

Gross Alpha

Gross Beta

Uranium 233, 234, and 238
Americium 241

Plutonium 239

Strontium 90

Cesium 137

Tritium

Other

TCLP

EP Toxicity

Characteristics (¢.g., ignitability, corrosivity, reactivity)
pH

Cation Exchange Capacity

3These analyses will be performed on only one-third of the samples.
These analyses msy be performed on sediments.
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Table. 3.2. Groundwater and Surface Water Sampling Parameters

Field Parameters

pH

Specific Conductance
Temperature
Dissolved Oxygen®

Isdicators
Toual Dissolved Solids
Tota] Suspended Solids®

Metals**

Hazardous Substances List - Metals®*®®

Beryllium**®
Calcium
Chromium (hexavalent)***®
Iroa
Lithium®*®
Magnesium
Manganese
Potassium
Sodium
Swrontium**®
Zimc

Amions
Carbonate
Bicarbonate
Chloride
Suifate
Nitrate

Organics

Hazardous Substances List - Volatiles

Oil and Grease***

Radionuclides

Gross Alpha

Gross Beta

Uranium 233, 234, and 238
Americium 241
Plutonium 239

Stroatium 90

Cesium 137

Tritium
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‘ - . Table 3.2. (Continued)

Other
EP Toxicity
Characteristics (e.g., ignitability, corrosivity, reactivity)

® for surface water samples only
** dissolved metals for groundwater samples,
total and dissolved metals for surface water samples
*$*These analyses will be performed on only one-third of the samples.
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‘ © 4. SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Protocols for sample containers, sample preservation, and holding times will
conform to those specified in the CGMP and IGMP/CSPCP Sampling Plans and Qual-
ity Assurance/Quality Control Plans,
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‘ - : §. SAMPLE CONTROL AND DOCUMENTATION

Procedures for sample control and documentation will conform to those
specified in the CGMP and IGMP/CSPCP Quality Assurance/Quality Control Plans.

ROCKY FLATS PLANT SSMP/RIFS Draft February 1987 (Revision 0) Sampling Plan  Section §, page 1



. ) ~ 6. SAMPLE HANDLING, TRANSPORT, AND STORAGE

Procedures for sample handling, transport, and storage will conform to those
specified in the CGMP snd IGMP/CSPCP Quality Assurance/Quality Control Plans.
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‘ - . 7. SAMPLE PREPARATION AND ANALYSES

Procedures for sample preparation and analyses will conform to those specified
in the CGMP and IGMP/CSPCP Quality Assurance/Quality Control Plans.
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EXPLANATION OF SYMBOLS AND TERMS
ON BORING LOGS

SAMPLE TYPE

& Split Spoon

NC Core

Z Continuous Drive

Bulk

GRAPHIC LOG

s Clay or Claystone

b —

Clayey Sand or Sandy Clay

Silty Claystone

Cobbles, Gravel and/or Bouiders

Sand and Sandstone

Sand and Gravel

Silt or Siltstone

Artificial Fill / Disturbed Ground
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1986 MONITOR WELLS
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INDEX OF DATA

Boring No.. 4-86

Completed as well? Yes

D i il
X Log of Borehole

X Well Construction Summaries

X  Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data

SOLAR POND CLOSURE CHARACTERIZATION REPORT
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Prologt:

Rocky Flats Plant

LOG OF BORING NO.

4-86

Date Drilled 4/24/86

Boring Method Hollow Stem Auger

Coordinates

Ground Surface Elevation

lev.] Depth
teet) (feet)

Material Description

angtration
esistance

(Blows/Inch)
20 40

g

20 40

Other
Teosts

VALLEY FILL ALIUVIUM

0-0.7'. CLAY: dark
brown; silty:; trace
granitic pebbles; moist.

0.7-1.5'. CLAY: medium
to dark brown; some very
fine-grained sand; moist.

LR

1.5-2.7'. SAND: medium
to dark brown; poorly
sorted; fine to coarse:
quartz and feldspar; silty
clay partings; moist.

12

2.7-3.0'. CLAY: dark
grayish brown: iron stains
and trace granitic
pebbles; silty; moist to
wet.

3.0-8.0'~-Sample.
Recovered 1.7/5.0'=34%.

3.0-4.0'. CLAY: Same as
above; moist to wet.

6.3-8.0', CLAY: dark
grayish brown; silty: iron
stains and trace granitic
pebbles; moist to wet.

8.0-10.5'-Sample.
Recovered 0.7/2.5'=28%.

8.0-8.7'. CLAY: dark
brown; silty; trace
grading to some granitic
cobbles; moist.

10.5-13.0'-Sample.
Recovered 1.3/2.5'=52%.
11.7-12.2'. CLAY: medium
to dark brown; some
granitic pebbles and
cobbles; sandy to
gravelly: moist.

Wet at 12.0°'.

12.2-13.0'. CLAY: medium

brown to
sandy to
granitic
cobbles:
wet.

medium gray:;
gravelly:; some
pebbles and
iron staining;

| .

R

Y.

L1

N VO T T T 1Y O S T T I O |

j

| S T T Y O O

1

Remarks

Logged by: S. Paschke

Checked by:
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Hydro-Search,

inc.

Page ! of

2




Project: Rocky Flats Plant LOG OF BORING NO. s
Date Drilled 4/21/86 Coordinates
Boring Method Hollow Stem Auger Ground Surface Elevation 35645
engtration 4
,':e"{} ?fe%ttr)’ = h Material Description (87:,,:3?::,; eggi&' _?;:tesr
ypey Los 20 40| 20 40
: 7 = - LR SR
12 = —
-/' 13.0-15.5'-Sample. -
/ Recovered 2.1/2.5'=84%. -
—
—/ 13.0-14.7'. CLAY: medium -
— gray; some fine to coarse —
- sand and some granitic
- f— pebbles; iron staining: -
—/:f:_ wet. g
- EZ 14.7-14.9'. CLAY: medium =
— 15— ox gray; some fine to coarse -
= sand and granitic pebbles:
- = iron staining; wet. =
] ARAPAHOE FORMATION B
___/ 15.5-18.0'-Sample. -]
Recovered 2.5/2.5'=100%.
= - CLAYSTONE: medium gray; —
! slightly sandy; moist. —d
po— —
— 18 ~
_ TOTAL DEPTH: 18.0° -
—~ -
N .
p— —
j -1
— —
- e
. B
——— -
2] NN BN
Remarks Logged by: S. Paschke Checked by:
Project No.
106P06222 Hydro-Search, Inc. Page 3 of 2




Co

S. Paschke

Golden,

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

WELL ___54-86

|
% = WELL CONSTRUCTION SUMMARY
= 5636.60"
% =4 LOCATION or COORDS: ELEVATION: GROUND LEVEL =00
% = N 40437.1 £ 30774.2 ToP OF casing 263794
)
2 DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH _Well: 16.92' Hole: 18.00" rASK START FiNiSH
BOREHOLE DIAMETER 7% DATE | TIME | DATE | TIME
DRILLING: 1386 1986
-4 DRILLER —Bovles Brothers Drilling Co. | ZX'auger | 6/24 | 1640 {4/24 |1600
15865 W. Sth Avenue
Golden, CO (Dovle Styles)
RIG Mobile B-57 GEOPHYS. LOGGING: {__— = = | =
BIT(S) Blade bit CASING:
= 2" stainless | 4/24 [ 1725 | 4/24 [173Q
DRILLING FLUID None
SURFACE CASING 3! x &' steel w/ locking | FILTER PLACEMENT]_4/24 | 1730 | 4/24 | 1810
: ~ab CEMENTING: 4/25 | 1010 | 4/25 | 1020
_ g} WELL DESIGN: ceveLcpment: | 8/29 | 1606 | 8/29 | 1606
: BASIS: GEOLOGIC LOG . GEQPHYSICALLOG ___ | OTHER:
CASING STRING(S: C:CASING S=SCREEN Bentonite 4/25_| 1000 | 4/25 | 1010
0.00' 3.52' Cl -
3.52'= 14,92' SI -
~10f - -
- _ WELL DEVELOPMENT
- - See Well Developrent Summary Sheet.
- 12f; - =
9 casING: c1_ 2" I.D. Sch. 5 type 316 stain-
less steel, threaded and flush
iginted.
A SCREEN: sI _ 2" 1.D, Sch. 5 type 316 stain-
less steel, threaded and flush c
jointed, 0.020" wire wrap screen, OMMENTS:
0.25' welded bottom cap. Water encountered at 12.00' during drillinc
[ CENTRALIZERS _Centralizer placed approxi-
L 6 mately mid-point on screened interval. Top of stainless steel casing: 1.34'

FILTER MATERIAL _12-20 silica sand
2.40' - 18.00'

OTHER _3/8" beptonite pellets
1.95' - 2.40'

f—

20 HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS



Well No.: __2786

WELL DEVELOPMENT SUMMARY SHEET

DATE

TIME

METHOD

VOLUME

APPEARANCE

COMMENTS

8-29-86

1606

Dry-moist dark brown mud in
bottom of hole




WELL
NUMBER

0486

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER

SURFACE CASING STICK  OF sI DEPTH SURFACE
DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION
08/29/86 5636.60 5637.94 1.34 14.92 -1.00 DRY
10/13/86 -1.00 DRY
11/26/86 -1.00 DRY
01/01/87 -1.00 DRY
02/23/87 7.21 5630.73
04/01/87 5.54 5632.40
05/07/87 5.54 5632.40
06/02/87 6.60 5631.34
07/08/87 7.45 5630.49
08/04/87 -1.00 DRY
08/10/87 -1.00 DRY
09/01/87 -1.00 DRY
10/01/87 -1.00 DRY
11/09/87 -1.00 DRY
12/08/87 -1.00 DRY
01/07/88 7.20 5630.74
02/24/88 6.30 5631.64
03/07/88 6.50 5631.44
04/11/88 6.80 5631.14



INDEX OF DATA

Boring No.: 11-86

Completed as well? Yes

Data in File

X _Log of Borehole

X Well Construction Summaries

X Well Development Summaries

Hydraulic Conductivity Test Data

and Results
‘ Packer Test Data and Results

X Water Level Data

Saturated Thickness Hydrographs

‘ SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B



‘ Project: Rocky Flats Plant LOG OF BORING NO. -

Date Drilled 9/5/86 Coordinates
Boring Method Hollow Stem Auger Ground Surface Elevation 5723

enetration gv [ 4 Other
fev.] Depth . esistance oﬁ?nt Tests
teet] (feet)[Typel Log Material Description ‘3”2"5‘“"&'," L es

VALLEY FILL ALLUVIUM LR BRI

Q

0.0-2.0'-Sample.

-} Recovered 2.0/2.0°'=100%.
0.0-0.7'. SAND ARD
GRAVEL: Grayish brown (5YR
3/2); some granitic
pebbles; rocts and grasses
common; poorly sorted;
angqular; unconsolidated:

dry.

0.7-2.0'-Sample. GRAVEL:
grayish brown (5YR 3/2)
fine- to medium-grained
sand and gravel; few
roots; poorly sorted;
subangular;
unconsolidated; dry.

Ll 11

T ol bt

—2.

| I O O I

2.0=-3.0'-Sample.

Recovered 1.0/1.0'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2) with very
coarse grained granitic
pebbles; some red (SR 4/6)
iron staining; poorly
sorted; angular to
subrounded:
unconsolidated; dry.

3.0-6.0'-Sample.
Recovered 0.0/3.0'=0%.

O W I |

Ll b el

l
|

6.0-8.0'-Sample.
Recovered 0.8/2.0'=40%
SAND: grayish red (5R
4/2) coarse to fine-
grained with several
quartzite and granite
pebbles; poorly sorted:;
angular; unconsolidated:
dry.

8.0~10.0'-Sample.
Recovered 1.5/2.0'=75%.

U W |

[ |

l—-/ 5 .5-9.5"', SAND AND

. GRAVEL: dark yellowish
brown (10YR 4/2) with gray v
quartzite pebbles; poorly

sorted; angular;

unconsolidated; dry.
ARAPAHOE FORMATION

| I N W |

9.5-10.0'. CLAYSTONE:
pale yellowish brown (10YR
6/2); slightly sandy;
moderate vyellowish brown
(10YR 5/4) mottles; no
pebbles; blocky texture;

10 -f:i;:: = dry. L1 ¢ | i I

[ T T T T O T T
1

"

‘ Remarks Logged by: J. Bergman Checked by:
Project No.

106P06222 Hydro—-Search, Inc. Page | of 2




Project:

Rocky Flats Plant

LOG OF BORING NO. 11

Date Drilled 9/5/86

Boring Method

Hollow Stem Auger

Coordinates

Ground Surface Elevation 5723

.] Depth
. f?evJ (t:‘:t)

yp

Material Description

QOther
Tests

=

L

[ O T O O O VI o O O T I T O

10.0-11.5'-Sample.
Recovered 2.0/1.5'=125%.
10.0-10.5'. CLAYSTONE:
dark yellowish brown (10YR

4/2); dry.

10.5-11.0'. CLAYSTONE:
light olive gray (5Y 5/2)
and dark yellowish brown
(10YR 4/2) clay with
moderate yellowish brown
(10YR 5/4) mottles;
onsolidated; dry.

11.0-11.5'. SANDSTONE:
very light gray (N 8/0)
with moderate brown (5YR
4/4) fine-grained to
medium-grained sand; well
sorted; rounded;
consolidated; dry.

11.5-12.0'-Sample.
Recovered 1.5/1.5'=100%.
CLAYSTONE: moderate
yellowish brown (10YR
2/4);: 4ry.

[ A R

20

1z2.0-13.0'-Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: moderate brown
(SYR 4/4) and light olive
gray (5Y 5/2) very fine-
grained to fine-grained
sand: homogeneous; well
sorted; rounded; well
cemented; dry.
13.0-14.0'-Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: medium light
gray (N 6/0) fine-grained
sand; few black organic
particles; well sorted:
silica cement; Last 1.0"
contains pale yellowish
brown (10YR 6/2) and light
brown (5YR 6/4) fine-
grained to very fine-
grained sand; rounded; no
clay; dry.
14.0-15.0'-Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: medium gray
and medium light gray
(N6/5) very fine-grained
to fine-grained sand:; some
patches of pale yellowish
brown (10YR 6/2) sand;
well sorted; rounded; well
cemented: dry.

TOTAL DEPTH: 15.0!

Remarks

Logged by: J. Bergman

Project No.

106P06222

Hydro—-Search,

) or.
aletance &m.ﬁe
(Blows/ Inch)

20 40 20 40

FT 1T R
-
—
——y
——
q
g
-1
-t
-1
c-1
=
-
——
—

1 111 1 1 1 1 1-1

(hecked by:

Inc. Page 2 of 2




Golden, €O

LOCATION

106P06222

PROJECT

PERSONNEL _J. Bergman

Rocky Flats Plant

NN

MMM

ARNRARNN Y,

N

7,

Y/,

NAWRAN SN

N

WELL 11-86

WELL CONSTRUCTION SUMMARY

5" LOCATION or COORDS:

20

ELEVATION: GROUND LEVEL ——2712.19"
N 40321.2 E 26931.0 TOP OF CASING __D5714.75"
DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH Mell: 10.25' Hole: 15.00" ASK START FiNisH
BOREHOLE DIAMETER 75" DATE | TIME | DATE | TIME
DRILLING: 1986 1986
DRILLER __Boyles Brothers Drilling Co. 74" anger 9/5 1315 19/5 1600
15865 W. Sth Avenue
Golden, CO (Tony Robinson)
RIG Acker GEOPHYS. LOGGING: | _— — — —
BIT(S) Bull nose bit CASING:
2" stainless 9/6 1020 | 9/6 1025
DRILLING FLUID None
SURFACE CASING 3" x &' steel w/ locking | FLTER PLACEMENT]_9/6_|_1025 | 9/6 1030
cap
. 9/6 1045 1 9/6 1050
CEMENTING: ,
WELL DESIGN: CEVELOPMENT: 9/8 | 1500 | 9/18 |_1000
BASIS: GEOLOGIC LOG _X_  GEOPHYSICALLOG — | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 9/6 | 1030 ] 9/6 1035
0.0’ 3.94' (] - 9/6 1015 | 9/6 1020
3.94'~ 10.25' sl -
_ _ WELL DEVELOPMENT
- - See Well Development Summarv Sheets.
caAsIiNG: ci1. 2" I.D. Sch. 5 tvpe 316 stain-
less steel, threaded and flush
jointed
SCREEN: s _2" I.D. Sch. 5 tvype 316 stain—
less steel, threaded and flush
. I COMMENTS:
jointed, 0,01Q" wire wrap screen
_0.25" welded bottom cap. No water >ncountered during drilling.
CENTRALIZERS _1ype 304 stainiess steel
6.32" - 7.51' Top of stainless steel casing: 2.56'

FILTER MATERIAL _32.42 silica sand

Cave from ID to 13.75'

3.00' - 10.50'

CEMENT _Portland Type [

0.00' - 2.00'

OTHER __3/8" bantonite pellets
2.00"' - 3.00'

10.50' - 13.75'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



Well No.: _ 1186

WELL DEVELOPMENT SUMMARY SHEET

brown

DATE TIME METHOD VOLUME APPEARANCE COMMENTS
| Well Bore Volume = 0.39 gal.
09-08-86 | 1500 10 Well Bore Volumes = 3.9 gals.
09-0 Sand in bottom of well
8-86 | 1500 Balled 0.5 gal. Medium brown 0.5/3.9 qals. purged to date
e Initially clear, 500 m] sand

09-08-86 | 1600 Bailed 1.5 gals. then medium brown | 2.0/3.9 gais. purged to date

09-10-86 | 0935 Alrlifted 1.5 gals. Clear Went dry after first airtift

09-11-86 055 Medium brown, Large amounflof f!l;es ;and lnl

1 Balled 0.75 gals. moderately turbld ggzggg $$ gg+é?r- +75/3.9 gals.

Brown to iight

09~-13-86 1340 Bailed 1.2 gals. brown, modegafely Large amount of sand on bottom
turbid 3.9/3.9 qals. purged to date

09~16-86 | 1510 Bal led 1.1 gals. Clear to tight Still large amounts of sand in
brown well. 5/3.9 gals. purged to date
Clear to light Stitl large amounts of sand in

09-17-86 Q915 iled . .

Baile 1.0 gals brown bottom. 6/3.9 gals. purged to datel
Very fine mist,
09-17-86 1830 Alrlifted —_— —_— Blew the sand out
09-18-86 | 1000 Balled Clear to light Sampled for VOA, Field Water

Quaiity, and HSL metals




WELL
NUMBER

1186

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER

SURFACE CASING STICK OF SI DEPTH SURFACE
DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION
09/08/86 5712.19 5714.75 2.56 10.25 10.43 5704.32
09/09/86 9.85 5704.90
09/10/86 10.18 5704.57
09/11/86 9.77 5704.98
09/13/86 9.75 5705.00
09/17/86 10.54 5704.21
09/18/86 10.85 5703.90
09/24/86 6.17 5708.58
10/13/86 10.60 5704.15
11/26/86 9.43 5705.32
01/01/87 9.46 5705.29
03/02/87 8.02 5706.73
04/01/87 5.60 5709.15
05/07/87 4.88 5709.87
06/01/87 8.27 5706.48
07/08/87 8.50 5706.25
07/30/87 9.40 5705.35
08/04/87 9.70 5705.05
09/28/87 10.00 5704.75
11/03/87 10.00 5704.75
12/08/87 10.00 5704.75
01/06/88 9.80 5704.95
02/24/88 7.70 5707.05
03/14/88 7.90 5706.85
04/11/88 7.70 5707.05



INDEX OF DATA

Boring No.. 12-86

Completed as well? Yes

Data in File
X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

X Hydraulic Conductivity Test Data

and Results
. Packer Test Data and Results

X Water Level Data

Saturated Thickness Hydrographs

. SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B



Project:

Rocky Flats Plant

LOG OF BORING NO. -

Date Drilled 9/6/86

Boring Method

Hollow

Coordinates

Stem Auger

Ground Surface Elevation 57838

iev.] Depth
teet] (feet)

Material Description

engtration
esistance
(Blowsa/Inch)
20 40

T

20 40

Other
Tests

in

VALLEY FILL ALILUVIUM

0.0-2.0'~Sample.

Recovered 1.2/2.0°'=60%.
SAND: dark yellowish
brown (10YR 4/2) very
fine~grained sand and
clay; trace gray quartzite
pebbles; poorly sorted;
angular; unconsolidated;
moist.

L

2.0-4,.0'~Sanmple.
Recovered 2.0/2.0'=100%.
CLAY: dark vellowish
brown (10YR 5/4) and
moderate yellowish brown
(10YR 4/2) with some
quartzite and granite
pebbles and cobbles;
poorly sorted; angular;
unconsolidated: damp.

//;.0-6.0'—sample.
Recovered 2.0/2.0'=100%.

SAND: nmoderate yellowish
brown (10YR 5/4) fine-
grained sand and gray
quartzite pebbles: poorly
sorted; angular to
subrounded:
unconsclidated; damp.

6.0~8.0'~Sample.
Recovered 0.6/2.0'=30%.
CLAY: moderate yellowish
brown (10YR 5/4) clay and
sandy clay with several
granitic pebbles and
cobbles; poorly sorted:
angular;

unconsolidated; damp.

OUIIIIIHIIEEARE R IO

8.0-10.0'~-Sample.
Recovered 2.0/2.0'=100%.
SAND: pale yellowish
brown (10YR 6/2) very
fine-grained sand and
clay; some granitic
pebbles; poorly sorted:;
angular; unconsolidated;
damp.

P

N N WO N I S O O

|

L

1Ll

1]

Ll 1l 1 1.1

| |

Remarks

Logged by: J.

Bergman

Project No.
106P06222

Hydro-Search, Inc.

Page | of 2



Project:  gocky Flats Plant LOG OF BORING NO. 126

Date Drilled 9/6/86 Coordinates
Boring Method Hollow Stem Auger GQround Surface Elevation 5788

Depth iy e s 11 488
oP Material Description (Blows/ Inc §
(teet) 20" 40| 20 40

10 L L

- 10.0-11.0'-Sample.
Recovered 1.0/1.0'=100%.
CLAY: pale yellowish
brown (10YR 6/2) clay with
trace granitic pebbles
poorly sorted; angular to
rounded; unconsolidated;
damp.

i i1l

ARAPAHOE FORMATION

11.0-12.0'-Sample.
Recovered 1.0/1.0'=100%.
CLAYSTONE: pale yellowish
brown (10YR 6/2) and light
brown (SYR 5/6):;
consolidated; weathered;
dry.

| 1 |

12.0-14.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: dark yellowish
brown (l0YR 4/2) with some
moderate brown (5YR 4/4)
mottles; consolidated:;

dry.

14.0-16.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: dark yellowish
brown (10YR 4/2) and
noderate yellowish brown;
consolidated; dry.

|

TOTAL DEPTH: 16.0'

| I T I O O O I

| |

20 N

Remarks Logged by: J. Bergman Checked by:

Project No.

106P06222 Hydro—-Search, Inc.




Golden, €O

LOCATION

106P06222

PROJECT

J. Bergman

PERSONNEL

Rocky Flats Plant

—10

— 12
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D22

AANANANNNAN

N

AN

Z

M

. LOCATION or COORDS:

N 39343.3 E 24790.5

WELL 12-86

WELL CONSTRUCTION SUMMARY

5777.88'
5780.56"

ELEVATION: GROUND LEVEL
’ TOP OF CASING

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

TOTAL DEPTH Well: 11.3(;'" Hole: 16,00 TASK START FiNiSH
BOREHOLE DIAMETER ! A TIME TIME
DRILLING: %ﬁ %%E
DRILLER __Boyles Brothers Drilling Co. 74" auger 9/6 1315 19/6 1500
15865 W. 5th Avenue
Golden, CO (Tony Robinson)
RIG Acker GEOPHYS. LOGGING: | __— — - —
BIT(S) Bull nose bit CASING:
2" stainless |9/6 | 1655 |9/6 1600
DRILLING FLUID None
SURFACE CASING 5;Dx 4' steel w/ locking | FiLTER PLACEMENT] 2/6 | 1700 | 9/6 1730 !
~ : 9/6 | 1735 | 9/6 1740 i
WELL DESIGN: E::Eiﬁ:zm 9/8 | 1%5 |9/9 | 1505 |
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG ___ | OTHER:
CASING STRING(S):: C=CASING S=SCREEN Bentonite 9/6 |_1730 | 9/6 1735
0.0 2.04" Cl _ 9/6 | 1650 | 9/5 1655
2.04' = _11.3" 81 -

WELL DEVELOPMENT

See Well Development Summary Sheets.

CASING: C! 2" 1.D. Sch. S tyvpe 316 stain—

jointed

Lless stee] threaded and flush

SCREEN: st 2" 1.D. Sch. S type 316 stain-

less steel, threaded and flush

jointed, 0.010" wire wrap screen

0.25" welded botfom can,

CENTRALIZERS D2 - stainless steel

COMMENTS:
9.0 duri illing.

6.18' - 7.25"

Top of stainless steel casing: 2.68'

[~ 20

FILTER MATERIAL _32-42 silica sand

Cave from ID to 15.10"

2.40" -~ 11.50"
ceMeENT _Portland Tvpe [
0.00' - 2.00'
OTHER __3/8"" hentonite pollets
2.00' - 2.40"
11.30' - 11.50'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEQOLOGISTS



Well No.: __12-86

WELL DEVELOPMENT SUMMARY SHEET

turbid

DATE TIME METHOD VOLUME APPEARANCE COMMENTS
. 1 Weil Bore Volume = .13 gai.

09-08-86 | 1345 10 Well Bore Volumes = 1,3 gals.

Light to medium | Airlifted for 1 hour. Well
09-08-86 | 1345 Alriitted —_ brown recovered 3' In 10 minutes

Cl t light!
09-09-86 | 1505 | Bailed 14 gats. | furprd - O Y| Ready for sampling

Clear to slightly
09-11-86 0900 Bailed —_—

Samp led




AQUIFER TEST DATA.

WELL 12-86

("s'B6 mol=aqg 1994) 18ADT] ASIOMN

20




AGUIFER TEST DATA WELL 12-86

Type of Aguifer Test: Bail down - Recovery Project Mo.: 104P06222

How & Measured: 4.5 gallon bucket Location:  Rocky Flats Flant
How W.L.'s Measured: Olympic Well 3cunder  Fersonnel: J. Pearce, M. Bergaan
Measuring Point for W.L.'s: Top of Casing

flevation of Measuring Peint: 5790.49

Depth of puap/airline:

Start baiiings Tine: 1115.00
Stop bailing: Tine: 1145.10
Quration of Aquifer Test: 49 minutes
TiME WATER LEVEL DATA COMMENTS
t = 3,18 ain att' =0 Static Water level: 4.,08°
: t Hater Draw-
_evel down
Begin bailing
Lz ! 9.3% 5.8 Stop bailing
1.7 .3 5,36 5.28
i2 1.9 9.21 .43
.3 1.3 2.36 4,22
32,8 1.8 7.80 3.72
I 2.3 7.27 3.9
5 2.8 5.7 z.:2
353 3.3 8.31 2,23
18,8 2.8 5,50 1,32
4.5 1.3 .93 1,48
4,3 5.28 120
£.E .98 L3
5.3 4,82 I3
7.8 4,78 JF
3.8 4,72 et
9.8 4,87 Y 90 Recoversed at
10.3 3,63 5 3,67°
1.8 4,29 L3t
43,0 12.8 4,56 .48
13.5 4,51 43
14,3 4,49 3
16.8 4,43 L35
18.2 4,74 .26




WELL
NUMBER

1286

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER

SURFACE CASING STICK OF sI DEPTH SURFACE
DATE ELEVATION ELEVATION UP BASE BELOW T0C ELEVATION
09/08/86 5777.88 5780.56 2.68 11.30 6.00 5774.56
09/09/86 5.75 5774.81
09/25/86 6.17 S774.39
09/26/86 6.60 5773.96
10/13/86 4.36 5776.20
11726/86 5.60 5774.96
01/01/87 3.42 5777.14
02/01/87 2.68 5777.88
04/01/87 3.35 5777.21
05/06/87 2.68 5777.88
06/01/87 2.55 5778.01
07,08/87 5.00 5775.56
08/04/87 5.30 5775.26
09/28/87 4.80 5775.76
11/03/87 3.90 5776.66
02/04/88 -1.00 DRY
03/14/88 -1.00 DRY
04/11/88 2.70 5777.86



INDEX OF DATA

Boring No.. 13-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data

and Results
. Packer Test Data and Results

X Water Level Data

X Saturated Thickness Hydrographs

‘ SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B



Project: Rocky Flats Plant LOG OF BORING NO. 13

Date Drilled 8/20/86 Coordinates N 38867.0 E 22951.0
Boring Method .  Hollow Stem Auger Ground Surface Elevation 5837.22

lev.FJepth _TW&M% t

stance
fest] (feot) Material Description (B?:wc/lncm
20 40

20 40
0 VALLEY FILL ALLUVIUM UL LI I B

0.0-2.5'-Sanple.
Recovered 0.0/2.5'=0%.
COBBLES: micaceous
granite cobbles and
pebbles; poorly sorted:

L1216 S22 58 O) o, x. (AL
2.5=5.0'-Sample.
Recovered 0.0/2.5'=0%.
CLAY: dark yellowish
brown (10YR 4/2); trace of
sand and gravel; poorly
sorted; unconsolidated;
danmp.

5.0-8.0'-Sample.
Recovered 2.0/3.0=67%.
CLAY: dark yellowish
brown (10YR 4/2) and dusky
brown (5YR 2/2) silty,
sandy clay; gray quartzite
cobbles from 6.7~7.0';

—

=
—
-
ey
s
——
o
-
e
-
t]
—
am
—
—f
—
-

.0-9.0"'-Sample.
Recovered 0.5/1.0°'50%.
GRAVEL: moderate
yellowish brown (10YR 5/4)
and medium light gray (N6)
sandy gravel; some silty
clay; poorly sorted;
unconsolidated; damp.

r—

'q“””“ﬂ“ﬂﬂﬂﬂﬂ
|

|1 W Y R U O 1 O T O O O O O O

o
] . T
THE NI
]

[
L

ARAPAHOE FORMATION

9.0-13.0'-Sample.
Recovered 3.5/4.0'=75%.

9.0-10.1'. CLAYSTONE:
light clive gray (5Y 6/1);
consolidated; dry.

I O O T O O |

10.1-10.7%. CLAYSTONE:
grayish orange (10YR 7/4)
sandy claystone;
consolidated; dry.
10.7-13.0', CLAYSTONE:
light gray (N 7) silty
claystone; consolidated;

Lo b Lo b ol
]

13.0-15.5'-Sample.
Recovered 2.5/2.5'=100%.
CLAYSTONE: moderate
yellowish brown (10YR 5/4)
silty claystone with
traces of limonite concre-
tions; blocky taxture;
onsclidated; dry.

I TOTAL DEPTH: 15.5' 1 | [ | | 1,1
O

Remarks Logged by: L. Pivonka Checked by ;SN
S
Project No.

106P06222 Hydro-Search, Inc. Page | of |

t Lot e bl

[
(o]




Golden, CO

LOCATION

106106222

PROJECT

L. Pivonka

PERSONNEL

Rocky Flats Plant

13-86

WELL

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS: ELEVATION: GROUND LEVEL 5837~22:
N 38867.0  F 22951.0 Top oF casing —2839:94
2
4 DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH Well: 9.50' Hole: 15.50" asK START FINISH
BOREHOLE DIAMETER 75" DATE | TIME | DATE | TIME
DRILLING: 1986 1986
L, DRILLER __Bovles Brothers Drilling Co. 25" auger | 8/20 | 1230 |_8/20 |_1340
15865 W. Sth Avenue :
Colden, CO (Jim Horm)
RIG Mobile B-57 GEOPHYS. LOGGING: [ __— — — —
BIT(S) Bull nose bit CASING:
L ¢ 2" stainless |_8/20 | 1607 |_8/20 | 1609
DRILLING FLUID None
SURFACE CASING 2"Dx 5' steel w/ locking FILTER PLACEMENT] _8/20 _[_1609 8/20 ] 1623
3]
. 8/20 | 1630 8/20 164 1
g CEMEMTING:
5] WELL DESIGN: CEVELOPMENT: | 9/3 1035 |9/3 | 1035
BASIS: GEOLOGIC LOG X__ GEOPHYSICAL LOG ___ | OTHER:
CASING STRINGIS): C:CASING S=SCREEN Bentonite 8/20 | 1623 | 8/20| 1625
0.00' 3.09' Cl - 8/20 |_1605 8/20 1607
3.09- 9.50" _si -
_ _ WELL DEVELOPMENT
12 - - See Well Development Summary Sheets.
cASING: ¢1. 2" I.D. Sch. 5 type 316 stain-
less steel, threaded aod flush
iointed.
14 SCREEN: st _2"' I.D. Sch. 5 type 316 stain—
less steel, threaded and flush
s . COMMENTS:
Jthed } H b WIirTe wrag s¢creen
0.25' welded bottom cap. Water encountered at 5.C' during drilling.
CENTRALIZERS _Type 304 stainless steel
16 5.79' - 6.96' Top of stainless steel casing: 2.72'
FILTER MATERIAL _ 1640 silica sand Cave from TD to 14.50'
2.50' - 10.350'
CEMENT Portland Type 1
| s 0.00' - 2.00°
OTHER _3/8" bentonite pellets
2.00' - 2.50'
10.50" - 14.50'
20
HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GRGUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION
1386 08/27/86 5837.22 5839.94 2.72 9.50 -1.00 DRY
09/03/86 -1.00 DRY
10/13/86 -1.00 DRY
11/26/86 11.15 5828.79
01/01/87 9.7 5830.23
03/02/87 9.00 5830.94
04/01/87 9.67 5830.27
05/06/87 9.67 5830.27
06/01/87 9.04 5830.90
07,/08/87 9.60 5830.34
08/04/87 9.10 5830.84
69/01/87 10.00 5829.94
09/28/87 9.40 5830.54
11/03/87 8.80 5831.14
12/08/87 9.70 5830.24
01/07,88 7.80 5832.14
02/04/88 7.70 5832.24
03/14/88 7.20 5832.74

04/11/88 8.40 5831.54



31va
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INDEX OF DATA

Boring No.. 14-86

Completed as well? ves

Data in File
X Log of Borehole
X Well Construction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data
" and Results

‘ X Packer Test Data and Results

X Water Level Data

X Saturated Thickness Hydrographs

‘ SOLAR POND CLOSURE CHARACTERIZATION REPORT
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Project:  Fodky Flacs Planc LOG OF BORING NO. s

Date Drllled 8/19/86; 8/28/86 Coordinates
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5846

ongtration Cw r Other
Depth esistance o&;m
feet] (feet)[Type] Log Material Description (3%,“,,‘,:0,0 L Tests

=

L L UL
VALLEY PILL ALLUVIUM

0-0.9'-Sample.

Recovered 0.9/0.9'=100%.
CLAY: dark gray (N 3)
clay; some granitic
gravel; blocky texture;
poorly sorted:;
unconsolidated; dry.

0.9-4.7'-Sample.

Recovered 3.6/3.8'=95%.
CLAY: dark yellowish
brown (10YR 4/2) and dusky
yellowish brown (10YR 2/2)
sandy, gravelly clay with
some rounded gray
quartzite cobbles; few
iron stains; poorly
sorted; unconsolidated;

dry.

.......
HHHENH

4.7-8.0'~Sample,
Recovered 3.3/3.3'=100%.
CLAY: grayish brown (5YR
3/2) silty clay; grani:cic
gravel and cobbles from
7.7-8.0'; trace of ircn
staining mottled through
entire interval; dry.

T M
| |'|"||'|'|

R R

8.0-10.5'-Sample.
Recovered 2.5/2.5'=100%.
CLAY: dark yellowish
brown (10YR 4/2) silty
clay; some granitic
pebbles and cobbles; trace
iron staining; damp.

edde b L L L L L L L L L Lttt bttt ettt

NN

P

L1 1.1 | I |

Remarks logged by: L. Pivonka & T. Gulliver Checked by:

Project No.

106P06222 Hydro-Search, Inc.




Project: Rocky Flats Plant LOG OF BORING NO. -
Date Drilled 8/19/86; 8/28/86 Coordinates
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5846
engtration r Other
Flevd Qanthps Material Description (Blowas Inchy c’gﬁim Tosts
feet} {tee 20 40| 20 40
) LI :
10 _ Fred | I B
— 10.5-11.0'-Sanmple. V -
/‘ Recovered 0.5/0.5'=100%. Ly B
= CLAY: Same as above; !
Z danp. N i
-// g ARAPAHOE FORMATION 7
-/' 11.0-13.0'~Sample. .
- Recovered 2.0/2.0'=100%.
—— CLAYSTONE: moderate -
- yellowish brown (10YR 5/4) -
-1 g with light gray (N 7)
p12.5.4 5 mottling; some iron - b
- g staining and ironstone -
- / concretions; weathered:;
—/, 13.0-18.0'-Sample. N
— 3 Recovered 5.0/5.0'=100%. -
/ - CLAYSTONE: Same as above: -
_./: dry.
—d% -
- ,r% ]
—1?- -
17.5 7 7]
18.0-23.0'-Sample. -
Recovered 2.3/5.0'=46%. e
= CLAYSTONE: Same as above; .
- dry.
- -
26 7] 1 1 11 1 1111
Remarks Logged by: L. Pivonka & T. Gulliver Checked by:
Project No.
106P06222 Hydro-Search. Inc. Page 2 of 8




Project: Rocky Flats Plant LOG OF BORING NO. s
Date Drilled  8/19/8; 8/28/86 ~ Coordinates
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5846
engtration r Other
n
F'"- Depth Material Description (37:':,1::,; %ﬂ; ' Tests
feet] (feet) 20 40 20 40
20 _ IR R F P N
- -~
— —
_ -
'; -
22,5 j
. 23.0-23.3'-Sample. -
— Recovered 0.3/0.3'=100%.
CLAYSTONE: Same as above:; -
I dry. -
_ 23.3-25.5'-Sample. -
Recovered 2.2/2.2'=100%. —
— CLAYSTONE: medium dark
- gray (N 4) claystone; -1
blocky texture; no -
— mottling; unweathered;
- dry' . =]
25 -t 25.5-28.0'-Sample. n
- Recovered 2.0/2.5'=80%. -
CLAYSTONE: Same as above; -
— dry.
- =
— 28.0-30.5'-Sample. n
_ Recovered 2.1/2.5'=84%. -
CLAYSTONE: Same as above; —
- dry.
. - =
4 —
f— 27. 5~ =
- 1
— —
— —
- -
— d
30 7] BN NN
: i i by:
Remarks Logged by: L. Pivonka & T. Gulliver Checked by
Project No. '
106P06222 Hydro-Search, Inc. Page 3 of 8




Project: Rocky Flats Plant LOG OF BORING NO.

Date Drilled  8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71

— sanes] g

lev.] Dept Material Description M§
(Blows/ inch)

feet)] (teet) 20 40 20 40

0 o L L
3 1 31.6-32.6'-Sample.

Recovered 1.0/1.0'=100%.
RQD 0.9/1.0'=90%.
CLAYSTONE: dark gray (N
3) massive; damp.

32.6-37.0'-Sample.
Recovered 4.4/4.4'=100%.
RQD 4.4/4.4'=100%.

1 1t dald

4&.6-33.2'. SILTSTONE:
madium gray (N 5) massive
well sorted; damp.

| O T T O O O I |

S|

33.2-34.5'. CLAYSTONE:
medium dark gray (N 4);
damp.

4.5-35.3'. SILTSTONE:
medium gray (N 5); clayey;
grading downward into
silty claystone; damp.

| I

35.3-37.0'. CLAYSTONE:
dark gray (N 3); silty;
damp.

Ll

37.0-42.3'-Sample.
Recovered 4.1/5.3=77%.
RQD 3.4/4.1'=83%.

37.0-37.6'. CLAYSTONE:
dark gray (N 3); damp.

]

|

—
e
-
——
-
——
——y
—
e
——
—
—
-
g
—

L1l

| O I Y I |

38.9-39.7'. CLAYSTONE:
dark gray (N 3); damp.

40 E 1 11
Remarks Logged by: L. Pivonka & T. Gulliver

Project No.

106P06222 Hydro-Search, Inc.




Project: Rocky Flats Plant LOG OF BOR'NG NO. 14-86

Date Drilled - 8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.¢
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5£44.71

engtration ag {“
Depth Material Description (B:o.\w.u?::l’; §
(teet) Typ 20 40 20 40
IR yr3 b

41.6-42.3'. CLAYSTONE:
black (N 1); carbonaceous;
damp.

42.3-46.5'-Sample.
Recovered 4.2/4.2'=100%.
RQD 3.4/4.2'=81%.

10 T O I O O O O

42.3-44.2'. SANDSTONE:
light gray (N 7); very
fine~-grained; moderately
sorted; rounded; massive;
danp.

3 44.2-44.4'. CLAYSTONE:
R greenish gray (5G 6/1);
damp.

/14.4-45.5'. SANDSTONE :
light gray (N 7); very
fine-grained; moderately
sorted; rounded; massive;
damp.

46.5-51.5'-Sample.
Recovered 5.0/5.0'=100%
RQD 3.6/5.0'=72%..

46.5-50.6',. SANDSTONE:
light gray (N 7); very
fine-grained; silty;
carbonaceous siltstone -
laminae; coal coated
joints with 40-50 degree
dip from 47.5-48.0';
moderately sorted; damp.

5
1

' A

Elllll_JJllllJlllLlJJlllllllllll

Ln

(e}
poe
-,

111

3 Remarke Logeed by: L. Pivonka & T. Gulliver
Project No.

|06P06222 Hydro-Search, Inc. Page 5 of 8




Project: Rocky Flats Plant ILOG OF BORING NO. -

Date Drilled - 8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.6
Boring Method Hollow Stem Auger/NC Core Qround Surface Elevation 5844.71

..v.joem EEEA I

(feet) Material Description (Blows/ Inch)
20 40

foet 20 40
50 LR | L
- 50.6-51.5'. SANDSTONE:

light gray (N 7): very
fine-grained; silty:
abundant coal partings:;
moderately sorted; damp.

51.5-52.8'-Sample.
Recovered 1.3/1.3'=100%.
RQD 1.3/1.3'=100%.

$1.5-52.2'. SANDSTONE:
light gray (N 7): very
fine-grained; silty; some
coal partings; moderately
sorted; damp.

52.2-52.4'. SANDSTONE:
light gray (N 7); fine-
grained; abundant
carbonaceous detritus;
moderately sorted; damp.

52.4-52.8'. SANDSTONE:
light gray (N 7): fine-
grained; laminated;
moderately sorted;
subrounded; damp.

w
w

Cbr et b e b bat g e be gty

§2.8-56.3'-Sample.
Recovered 2.9/4.5'=62%.
RQD 1.8/2.9'=62%.

52.8-53.3'. SILTSTONE:
dark gray (N 3); clayey;
venly laminated; damp.

$3.3-54.0'. CLAYSTONE:
grayish black (N 2); 0.10°
thick sandstone beds from
53.7-54.0'; damp.

LIrLel
Iytyhy

54.0-55.0'. Lost core.

1,71
syl

I
w
~

55.0-56.3'. CLAYSTONE:
grayish black (N 2):
silty; laminated; 15
degree dip; damp.

56.3-60.9'-Sample.
Recovered 2.8/4.5'=62%.
RQD 1.8/4.5'=40%.

LN LALLM
HHHHHHHHKA]

m
N NN W Y 1 U T O T W N T VO A O O IO 0 0 O I O O I T O

$6.3-57.8'. CLAYSTONE:
dark gray (N 3); silty:
laminated; damp.

57.8-59.5'. Lost core.

lII|II|III|I‘I'| i

3
]

Remarks logged by: L. Pivonka & T. Qulliver
Project No.

106P06222 Hydro-Search, Page 6 of 8




Prolact:  fody Flars Pla LOG OF BORING NO. s

Date Drilled - 8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.6
Boring Method tollow Stem Auger/NC Core Ground Surtface Elevation 5344.71

14

1 Depth ial O ioth .00'5“1.82 C’XM;M
8v. terial Description

teet] (feet)[Typ “"‘ @ows/inchy| 0%

B DL | LR B

(o]
o]

59.5-60.9'. SILTSTONE:
dark gray (N 3); clayey;
laminated; 10 degree dip:
damp.

60.9-65.9'-Sample.
Recovered 5.0/5.0'=100%.
RQD 1.0/5.0'=20%.

60.9-63.2'. SILTSTONE:
dark gray (N 3); clayey:
laminated: 10 degree dip;
damp.

Lt e gL L

|
(o)
o

63.2~64.5'. Lost core.

64.5-65.9'., SILTSTONE:
grayish black (N 2) to
light gray (N 7):; clayey:
very fine-grained;
laminated:; damp.

65.9-70.9"'-Sample.
Recovered 5.0/5.0'=100%.
RQD 3.6/5.0'=72%.
SILTSTONE: grayish black
(N 2) to light gray (N 7);
clayey; very fine~grained;
laminated; damp.

65

—
——
-
oy
-
m—
—
e
e
T
-
—
—
—
—
—
—
—
—
—
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—
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—
—
e
pu—

|
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—== = 1 1. 1.1
Remarks Logged by: L. Pivonka & T. Gulliver

Project No.

106P06222 Hydro-Search, Inc. Page 7of 8




Project: focky Flacs Flanc LOG OF BORING NO. -

Date Drilled "8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71

snetration 4

Material Description m&'},’::,; ex(m"'
20 40 20 40

IR BB

70.9-74.5'-Sample.
Recovered 3.6/3.6'=100%.
RQD 2.6/3.6'=72%.

70.9-71.6'. SILTSTONE:
Same as above; damp.

= /r71.6-74.0'. CLAYSTONE:
— grayish black (N 2);
silty; laminated; damp.

74.0-74.5'. Lost core.

et ettt

L1

L

TOTAL DEPTH: 74.5¢!

| N O T T O O

| I T O S O O O |

L 111

Remarks Logged by: L. Pivonka & T. Gulliver
Project No.

106P06222 Hydro-Search, Inc.




L. Pivonka/T. Qulliver

Golden, CO

- LOCATION
PERSONNEL

106P06222
Rocky Flats Plant

PROJECT

WELL __ 1486

<

0 = WELL CONSTRUCTION SUMMARY
ZEZr LOCATION or COORDS: ELEVATION: GROUND LEVEL —3844,71"
E:: N 38866.4" E 22737.6 TOP OF CASING __3846.73"

o =] DRILLING SUMMARY: CONSTRUCTION TIME LOG:

=] rtoraL peprw Mell: 55.36' Hole: 74.00' ASK START FiNISH
=1 BoreroLe DiameTer 0:00' - 30.50": 7%" — DATE | TIME | DATE | TIME
::: 30.50' - 74.,00': 4 3/4" DRILLING: 1986 1986

) =] oRiLLER __Boyles Brothers Drilling Co. 74" auger 8/19 | 1300 | 8/19 | 1610
oy 15865 W. Sth Averue, Golden, CO NC core 8/29 1 0838 | 8/29 | 1343
= (JimHom, Paul Wiche) | Reaming 9/3 | 0900 |9/3 |0917
=] ric2400': ﬁgi?‘{’né eRyte B0 - GEOPHYS. LOGGING: | __— - = —
::: BIT(S) 0.00' - 30.50': Blade bit; 30.00' - CASING:

B =] 24.00': Chrisprill 3 3/4", Tricones 3/4% 5" steel 8/19 | 1625 | 8/20 } 1008
=1 ORILLING FLUID 0:00" = 30.50": None 2" stainless | 9/3 | 1100 | 9/3 | 1105

!
LN

30,50' - 74.,00': ajr/water mist

SURFACE CASING _5" x 33.16 steel w/ locking| FILTER PLACEMENT]_9/3 1105 | 9/3 1200

[
ol

M
lll‘

= 9/3 1200 | 9/3 1230
] - CEMENTING:
WELL DESIGN: CEVELCPMENT: | 9/5 | 1130 | 9/17 | 1100
BASIS: GEOLOGIC LOG X GEOPHYSICAL LOG . | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 9/3 | 1200 | 9/3 | 1202
0.00' 30.50' CI - 9/3 0925 | 9/3 1020
0.00% 39.42' @2 - Packer testingl 9/2 1100 | 9/2 1700
39.42% 55.36' S| - Ceneqcing 5" | 8/20 | 1008 | 8/20 | 1030
i — _ stee
_ _ WELL DEVE'OPMENT

- - See Well Development Summary Sheet.

=] casing: ci1_5" I.D. steel surface casing
¢z 2" 1.D. Sch. 5, type 316 stain

less steel, threaded and flush
ioiptad,
SCREEN: si 2! 1.D. Sch. 5 type 316 stain
- less steel, threaded and flush
jointed, 0.010" wirewrap screen, COMMENTS:
0.25' welded bottom cap. No water encountered during drilling.
CENTRALIZERS _Tvpe 304 stainless steel
20 46,79' - 48.02' Top of stainless steel casing: 2 (2!
FILTER MATERIAL _32-42 silica sand: 38.15' -| Cave fram TD to 69.00'.
55.36'; 16-20 silica sand: 55.36' - 56.85'
ceMent _Portland Type I
| 90 0.00' - 35.40'
OTHER _3/8"" bentonite pellets
35.40' - 38.15'
56.85' - 69.00'
| 100
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




WESTEN

SHEET. of
CLIENT/SUBJECT W.0. NO
TASK DESCRIPTION TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY M DEPT DATE_(2 ”//88’
METHOD REV. BY &\t~ DEPT DATEm DEPT DATE
FLL /4=3(

/v/\c//am/té C)Onc/ucf/wr,« (Qm/;‘ec)‘-'- /.9 x /07
/ /

Flows rate Cqgpm) = 0'277j,0m

-~

—creenesd Lyleryal (4t ovelow <:/-)/~) =

29,92~ 55,30
39.42- 43,3 Q/aysfone

42.3- 44, 2 sandstone

442~ 4.4  claystone

44:4- 52,8  sandsfone

5.8 — £33 s//fsf“ovxe_

£33 - EE A Cfays*one

(-5‘4,0- 5,0 lost cove)

Method of //‘na/yuf/.s ; .'\CS/CI/QJ/’“L//AIWQ/O&)” Aht

(b riccoll, /986 - 7 ;54,)

~

RFW 10-05-003/A-5/85



; SHEET ol

‘ CLIENT/SUBJECT W.0.NO
TASK DESCRIPTION _ TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE__
METHOD REV. BY DEPT DATE DEPT _____ DATE

WELL /9-86

' 77 -2
T (ﬁ@d/ﬁt—) = &Aé;/Q - (;z(#{_____)i_%’;f___l-—_- (. ERAIO

here Q (Spm) = ’7'7536‘//,2?mwx = 9,377_3,0/)’7

A
/

/ N ’ h . ! /
Al =0 Caanee In residual drawdswn //os\ laae

= [|&] ~t LSee aTla cned /cll_)f/\f
. -3
@ed/eet) = Ty = w5200 sag = 400K
‘ (D> nNere b (C‘é\) = /5,?4/

)
- , X0~ 2m /22 =7
< (I / Aze) = 1-{,0‘1)({03:3,9(//&‘2‘ $.12 ,_/___.__ /3 X 10

‘nis ~ethod s /A.iqi wheve- WL 2.0

colving Lor + For A £ 5,0l

—
- A -3 . .
t N\‘A) — r< S - (12) ( 'O ) X Iqqovv\w\ < 7.“",1 :‘a‘
- T u (4)(4.52)(/0’2)(.00 PP re e
: . 4,75 o, - L+
wheve r =%, 5/\-4{4"')‘04 = 20

9 _ -3 Y, - -~
. < - 10 4ssumed S ~ov Soneined ;L{,;.wev

b8’ s oased a Jorals wnere T> TG Mmin
'

RFW 10-05-003/A-5/85
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T T!
Time T Prime
(min.) (min.)
28.60 0.60
29.00 1.00
29.50 1.50
30.00 2.00
30.50 2.50
31.00 3.00
31.50 3.50
32.00 4.00
32.50 4.50
33.00 5.00
34.00 6.00
35.00 7.00
36.00 8.00
37.00 9.00
38.00 10.00
39.00 11.00
40.00 12.00
41.00 13.00
42.00 14.00
43.00 15.00
45.00 17.00
47.00 19.00
49.00 21.00
51.00 23.00
53.00 25.00
57.00 29.00
59.00 31.00
61.00 33.00
63.00 35.00
68.00 40.00
73.00 45.00
78.00 50.00
83.00 55.00
88.00 60.00
93.00 65.00
98.00 70.00
103.00 75.00
113.00 85.00
123.00 95.00
133.00 105.00
143.00 115.00
125.00

153.00

WELL 14-86
Water s!?
Level Rsd Drwdn
(ft.) (ft.)
54.79 39.99
54.59 39.79
54.40 39.60
54.22 39.42
54.03 39.23
53.84 39.04
53.67 38.87
53.51 38.71
53.37 38.57
53.23 38.43
52.86 38.06
52.58 37.78
52.32 37.52
52.00 37.20
51.74 36.94
51.71 36.91
51.27 36.47
51.02 36.22
50.80 36.00
50.58 35.78
50.16 35.36
49.74 34.94
49.44 34.64
49.16 34.36
48.91 34.11
48.48 33.68
48.29 33.49
48.11 33.31
47.93 33.13
47.52 32.72
47.13 32.33
46.75 31.95
46.40 31.60
46.05 31.25
45.75 30.95
45.44 30.64
45,11 30.31
44 .57 29.77
44.05 29.25
43.51 28.71
43.03 28.23
42.53 27.73

log(T/T"')

1.68
1.46
1.29
1.18
1.09
1.01
0.95
0.90
0.86
0.82
0.75
0.70
0.65
0.61
0.58
0.55
0.52
0.50
0.48
0.46
0.42
0.39
0.37
0.35
0.33
0.29
0.28
0.27
0.26
0.23
0.21
0.19
0.18
0.17
0.16
0.15
0.14
0.12
0.11
0.10
0.09
0.09



T
Time
(min.)

163.00
173.00
183.00
1924.00
203.00
213.00
228.00
243.00
258.00
290.00
303.00
318.00
333.00
348.00
363.00
378.00
408.00
438.00
468.00
1248.00
1318.00
1368.00
1428.00
1488.00
1548.00
1603.00
1668.00
1728.00
4133.00
4803.00

TI
T Prime
(min.)

135.00
145.00
155.00
166.00
175.00
185.00
200.00
215.00
230.00
262.00
275.00
290.00
305.00
320.00
335.00
350.00
380.00
410.00
440.00
1220.00
1290.00
1340.00
1400.00
1460.00
1520.00
1575.00
1640.00
1700.00
4105.00
4775.00

WELL 14-86

Water
Level
(ft.)

41.88
41.60
41.12
40.63
40.28
39.79
39.06
38.43
37.82
36.53
36.06
35.55
35.07
34.67
34.19
33.79
33.01
32.28
31.63
23.86
23.49
23.22
23.00
22.70
22.48
22.24
22.03
21.78
17.28
l6.68

sl
Rsd Drwdn
(ft.)

27.08
26.80
26.32
25.83
25.48
24.99
24.26
23.63
23.02
21.73
21.26
20.75
20.27
19.87
19.39
18.99
18.21
17.48
16.83
9.06
8.69
8.42
8.20
7.90
7.68
7.44
7.23
6.98
2.48
1.88

log(T/T"')

0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00



1

L lavh &

ot

Lxy

s

L.

LOCATION
PERSONNEL

ne] Wy
[N]
o

D

WeELL __ /76

PROJECT
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HOW Q MEASURED $ .0f  buckes PAGE _ L OF o
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PACKER TEST ANALYSIS
. _ WELL NO. 14-86
ROCKY FIATS PLANT JOB NO. 106P06222
DATE TESTED: 9/2/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 32.46 - 43.64
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 10.86

Q L
R LN (-=)
2(PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00045692 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 2.30 * 2.31 = 18.07
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000154 FT/MIN
: K = .00000078 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00429001 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 11.00 * 2.31 = 38.17
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000683 FT/MIN
K = .00000347 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00052039 (FEET3/MIN)
) L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 2.40 * 2.31 = 18.30
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000173 FT/MIN
K = .00000088 CM/SEC



PACKER TEST ANALYSIS

. _ WELL NO. 14-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/2/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 43.26 - 54.44
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 10.86

Q L
K = ———mm———mmmm LN (~-)
2 (PI) (L) (H) R

1ST P1/3 TEST

Q INJECTION RATE = .00122100 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 2,20 * 2.31 = 17.84
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000416 FT/MIN
K = .00000211 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00797079 (FEET3/MIN)
: L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
‘ HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 9.00 * 2.31 = 33.55
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00001444 FT/MIN
K = .00000734 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00037995 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
- TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 2.30 * 2.31 = 18.07
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000128 FT/MIN
K = .00000065 CM/SEC



PACKER TEST ANALYSIS
. . WELL NO. 14-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/2/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 53.91 - 65.09
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 10.86

Q L
K= ~—cemmemeee-e LN (~-)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00013539 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 1.70 * 2.31 = 16.69
R = BOREHOLE RADIUS = .16 FEET
= HYDRAULIC CONDUCTIVITY = .00000049 FT/MIN
: K = .00000025 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00457975 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 20.00 * 2.31 = 58.96
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000472 FT/MIN
K = .00000240 CM/SEC
2ND P1/3 TEST
Q. = INJECTION RATE = .00013962 (FEET3/MIN)
; L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 2.40 * 2.31 = 18.30

I

R BOREHOLE RADIUS = .16 FEET

K

HYDRAULIC CONDUCTIVITY = .00000046 FT/MIN

K = .00000024 CM/SEC



ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION
1486 09/05/86 5844.71 5846.71 2.00 55.36 20.90 5825.81
09/08/86 18.79 5827.92
09/09/86 25.22 5821.49
09/11/86 31.12 5815.59
09/12/86 34.23 5812.48
09/13/86 32.84 . 5813.87
09/17/86 25.68 5821.03
10/13/86 12.91 5833.80
11/26/86 10.64 5836.07
01/01/87 9.67 5837.04
03/02/87 9.67 5837.04
04/01/87 9.85 5836.86
05/06/87 10.77 5835.94
06/01/87 10.39 5836.32
07,/08/87 10.90 5835.81
08/05/87 10.90 5835.81
09/28/87 10.50 5836.21
11/03/87 10.20 5836.51
12/08/87 9.70 5837.01
01/07/88 9.30 5837.41
02/04/88 9.90 5836.81
03/14/88 9.60 5837.11
04/11/88 10.1¢C 5836.61
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INDEX OF DATA

Boring No.:_ 15-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries
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and Results
‘ Packer Test Data and Results

Wat.:r Level Data

“I |

Saturated Thickness Hydrographs

‘ SOLAR POND CLOSURE CHARACTERIZATION REPORT
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Project: Rocky Flats Plant LOG OF BORING NO. 54

Date Drilled 38/18/86 Coordinates N 38862.9 E 22711.3
Boring Method - Hollow Stem Auger Ground Surface Elevation 5845.61

Depth enstanonl ﬁ§r’lt
lDoe
lev (fe%t) Material Description (Bb:;/ln‘c‘;\)

feet 20 40

= I LIL
0 s VALLEY FILL ALLUVIUM rterb

0-0.4'-Sampla. Recovered
0.4/0.4'=100%. Medium
CLAY: dark gray (N 4) top
soil; trace granitic
pebbles; poorly sorted; ‘;7
unconsolidated; dry.

0.4-5.0'-Sample.
Recovered 4.0/4.6'=87%.
GRAVEL: dark yellowish
brown (10YR 4/2) to dusky
yellowish brown (10YR 2/2)
granitic and micaceous
pebbles and cobbles with
some clayey silt; poorly
sorted; trace of iron
stains; unconsolidated;
dary.

5.0-6.0'-Sample.
Recovered 1.0/1.0'=100%.
GRAVEL: moderate
Yellowish brown (S5YR 3/4)
and pale yellowish brown
(10YR 6/2) granititc
pebbles and cobbles in a
sand and silt matrix:
poorly sorted:
unconsolidated; dry.

6.0-8.0'-Sample.
Recovered 1.0/2.0'=50%.
CLAY: dark yellowish
brown (10YR 4/2) silty
clay; trace granitic
pebbles; grades to black
clay at 7.7*;
unconsolidated; moist.

8.0-10.5'~Sample. '
Recovered 2.1/2.5'=84%.
GRAVEL: dark yellowish
brown (10YR 4/2) granitic
pebbles in silty clay
matrix; poorly sorted;
unconsolidated; wet.

10.5-13.0'~Sample.
Recovered 1.4/2.5'=100%.

10.5-12.5'. GRAVEL: dark
Yellowish brown (10YR 4/2)
granitic pebbles in silty
clay matrix; poorly

sorted; unconsolidated;
wet.

0 N O U W O T WY A W WO O U T O T WO O O O 1 O 0 O IO O O T O B

1

20 - ARAPAHOE FORMATION

Remarks Logged by: L. Pivonka Checked by: g;g g@
Project No.

106806222 Hydro-Search, Inc. Page | of 2




Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Dsilled 8/18/86 Coordinates N 38862.9 E 22711.3
Boring Method Hollow Stem Auger Ground Surface Elevation 5845.61
engtration &M?f Other
nt
F"V- l&eptg e Material Description (B::w.fl?::f; Tests
faeq ee yp ) 20 40 20 40
20 Pt L L
- 12.5-13.0'. CLAYSTONE: I
dark yellowish brown (10YR
- 4/2); trace iron staining: -
- weathered; moist.
- 13.0-15.5"'-Sample. -
— Recovered 2.5/2.5'=100%.
CLAYSTONE: 1light olive —
- gray (5Y 6/1) and dusky
— yellowish brown (10YR -
2/2):; weathered:; dry. -
. 15.5-18.0'-Sample. =
Recovered 2.5/2.5'=100%. -
e 5 el CLAYSTONE: 1light olive
. gray (5Y 6/1); trace iron -
staining; weathered; dry. -
- TOTAL DEPTH: 18.0' -
o ’ :
—
——30-—
_ -
] —
_ -~
—
s 1
7] .
- -1
wmad
—
a—
- ]
-
o | .- . e
- . Asd Q-
Remarks Logged by: L. Pivonka Checked by: >4 .
T
t No.
Prolec 106P06222 Page 20f2

Hydro-Search, Inc.




Golden, Co

LOCATION

106P06222

PROJECT

Pivonka

L.

PERSONNEL

Rocky Flats Plant

WELL 15-86

WELL CONSTRUCTION SUMMARY

— 20

- 25

- 35

L. 40

45

- LOCATION or COORDS: ELEVATION: GROUND LEVEL —2843,61'
N 38862.9 E 22711.3 TOP OF CASING __5847.93"
1 DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH _Well: 14.69' Hole: 18.00' TASK START FINISH
BOREHOLE DIAMETER 75" DATE | TIME | DATE | TIME
DRILLING: 6
ORILLER _ Boyles Brothers Drilling Co. 24" auger | 8/18 | 1405 _|_8/181 1705
15865 W. Sth Avenue
Golden, CO (Jim Hormn)
RIG Mobile B-57 GEOPHYS. LOGGING:|_— | _— | — —
BIT(S) Bull nose bit CASING:
2" stainless |_8/18 |_1705 |_8/18|_ 1707
DRILLING FLUID None
SURFACE CASING _5" x 5' steel w/ lockin: FILTER PLACEMENTY _8/18 | 1707 | _8/18| 1720
CEMEMTING: 8/18_|_1725 |_8/18)_ 1730
WELL DESIGN: CEVELCPMENT: | _8/27 |_1205 | 9/9 | 1000
BASIS: GEOLOGIC LOG X _ GEOPHYSICALLOG ___ | OTHER:
CASING STRING(S): C=CASING S=SCREEN Bentonite | 8/18 |_1720 | 8/18}_ 1722
0.00' 4.09' CI -
4.09% 14.69' S| -

WELL DEVELOPMENT

-

See Well Development Summary Sheet.

casing: c¢1._2" 1.D ) i
less steel , threaded and flush

_jointed.

SCREEN: s1 _2 I.D. Sch. 5 type 316 staim-

less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded hottom cap.

CENTRAL!ZERS _Tvpe 30 stainless steel
8.3' - 9.52'

COMMENTS:

Water encountered at 6.5' during drilling.

Top of stainless steel casing: 2.32'

FILTER MATERIAL _12-20 silica sand

3.00' - 18.00'

ceMeNT _Portland Type I

0.00' - 2.00'

OTHER __3/8" bentonite pellets

2.00' - 3.00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




WIHEN

SHEET__ of
CLIENT/SUBJECT W.0. NO

TASK DESCRIPTION TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE

METHOD REV. BY DEPT DATE DEPT DATE

CELL /$5-5&
/4{7//44/1é am/ac//u//y = WA
Flowrate (9pm) = 0. 872

Sereened ZLnterval (F* below G L)z 433(Stdicidl.)= 14.05"

/’761%“/ of 444//{/,}‘ J /(fflq/‘(é/ “c/»’daa/uw\ Pl

<Drcscol/ , 178¢ 5 2s7¢).

RFW 10-05-003/A-5/85



CLIENT/SUBJECT W.0.NO

TASK DESCRIPTION : TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE

METHOD REV. BY DEPT DATE DEPT DATE

g SHEET. of

WELL /5-586

T (qpd/e) = i@ - e (047 - g5y
L8 2

Where Q (3Pm) - 20,53:://045/ 2 3.8 minutes = 0,8'723;0"'\

/ :! ’ : ! /
Al =0 Tharee (n residual T/auwdown //-30\ ;‘ucl?
; ~/

S~ A

= 24/ //Cli qyc/‘e ('Jce ,27/2:}:&:{ /cf/Jf/"

KGpc‘/ﬂ{Z}\ = T/'b = 9:59/10,39 = 94

> nere b (£¢) = /4,09 (Base of screen)= 4,33 (e wit)z 10,3

-S
Y -5
4 73 %10 ’m/ub‘A/,?,X/U

< (a Aze) = . , —=
Comn/ased = 0936 GPd o 4 g rd /<e
nis MeTkod' ‘s /4\;4 wheve. L& 2.0
colving for = For A £ .01
3
<l S (3)2 b4 0' ’ fi P
Z min) = L = - x J4qomia 7582 2al
4 T 4 4 (7259 {0l) gy A
= 253 oo
AP / ,:\f - 4
where %) = .—gzl——>£+— @.3’0)“‘
\:) = o4 dssumed S 4-/20/ wnCandined ;{wi‘?’s'
a¢’ (s valid.

RFW 10-05-003/A-5/85
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T
Time
(min.)

137.00
147.00
157.00
167.00
177.00
187.00
197.00
212.00
227.00
257.00
272.00
287.00
302.00
317.00
332.00
347.00
401.00
437.00
467.00
497.00
527.00
557.00
596.00
1366.00
1436.00
1486.00
1546.00
1606.G0
1666.00
1721.00
1786.00
1846.00
4257.00
4809.00
5756.00
7116.00
7551.00
8491.00
8756.00
10011.00

T'
T Prime
(min.)

125.00
135.00
145.00
155.00
165.00
175.00
185.00
200.00
215.00
245.00
260.00
275.00
290.00
305.00
320.00
335.00
389.00
425.00
455.00
485.00
515.00
545.00
584.00
1354.00

11424.00

1474.00
1534.00
1594.00
1654.00
1709.00
1774.00
1834.00
4245.00
4797.00
5744.00
7104.00
7539.00
8479.00
8744.00
9999.00

WELL 16-86

Water s'
Level Rsd Drwdn
(ft.) (ft.)
41.63 31.45
41.52 31.34
41.44 31.26
41.43 31.25
41.34 31.16
41.30 31.12
41.29 31.11
41.17 30.99
41.11 30.93
40.86 30.68
40.77 30.59
40.69 30.51
40.58 30.40
40.47 30.29
40.40 30.22
40.32 30.14
39.97 29.79
39.92 29.74
39.77 29.59
39.64 29.46
39.54 29.36
39.36 29.18
39.04 28.86
34.26 24.08
33.86 23.68
33.58 23.40
33.29 23.11
32.96 22.78
32.61 22.43
32.32 22.14
32.00 21.82
31.67 21.49
21.72 11.54
20.06 9.88
17.50 7.32
14.70 4.52
13.83 3.65
12.31 2.13
11.62 1.44
10.50 0.32

log(T/T"')

0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



WELL 16-86
T T! Water s! log(T/T"')
Time T Prime Level Rsd Drwdn
(min.) (min.) (ft.) (ft.)
12.70 0.70 45,06 34.88 1.26
13.00 1.00 44.87 34.69 1.11
13.50 1.50 44 .69 34.51 0.95
14.00 2.00 44 .59 34.41 0.85
14.50 2.50 44 .46 34.28 0.76
15.00 3.00 44 .39 34.21 _ 0.70
15.50 3.50 44,32 34.14 0.65
16.00 4,00 44.25 34.07 0.60
16.50 4.50 44.17 33.99 0.56
17.00 5.00 44 .09 33.91 0.53
18.00 6.00 43.99 33.81 0.48
19.00 7.00 43.88 33.70 0.43
20.00 8.00 43.76 33.58 0.40
21.00 9.00 43.64 33.46 0.37
22.00 10.00 43.54 33.36 0.34
23.00 11.00 43.44 33.26 0.32
24.00 12.00 43.35 33.17 0.30
25.00 13.00 43.27 33.09 0.28
26.00 14.00 43.19 33.01 0.27
27.00 15.00 43.12 32.94 0.26
29.00 17.00 43.00 32.82 0.23
31.00 19.00 42.88 32.70 0.21
33.00 21.00 42.79 32.61 0.20 .
35.00 23.00 42.68 32.50 0.18
37.00 25.00 42.62 32.44 0.17
39.00 27.00 42.57 32.39 0.16
41.00 29.00 42.52 32.34 0.15
43.00 31.00 42.43 32.25 0.14
47.00 35.00 42.38 32.20 0.13
52.00 40.00 42.31 32.13 0.11
57.00 45.00 42.22 32.04 0.10
62.00 50.00 42.13 31.95 0.09
67.00 55.00 42.12 31.94 0.09
72.00 60.00 42.07 31.89 0.08
77.00 65.00 42.00 31.82 0.07
82.00 70.00 41.98 31.80 0.07
87.00 75.00 41.92 31.74 0.06
92.00 80.00 41.86 31.68 0.06
97.00 85.00 41.85 31.67 0.06
107.00 95.00 41.82 31.64 0.05
117.00 105.00 41.75 31.57 ©0.05
127.00 115.00 41.65 31.47 0.04
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HOW Q MEASURED
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PUMPING or RECOVERY DATA
PAGE 2 oF 2
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RAD./DIST. OF/FROM PUMPING WELL ___¢Z PUMP ON: date time
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TIME WATER LEVEL DATA 8
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AQUIFER TEST DATA oMo o SBSERTATIOR WEE

PUMPING or RECOVERY DATA

TYPE OF AQUIFER TEST__ L&,/ oo~ Ko Covery
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s D
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(874
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/é/}:'(ky K lars p/dau“ é&’(,‘?in}, o

LOCATION
PERSONNEL . /

SOL VG 222

PROJECT

HOW Q MEASURED 2o Loy bucket PAGE 2 oF 32
HOW Ww.L.’s MEASURED hivﬂzu'c 22 el DEPTH OF PUMP/AIRPIPE
RAD./DIST. OF/FROM PUMPING WELL __ s PUMP ON: date_________ time
MEAS. POINT FOR W.L.'s —¥ S e = o op coscro PUMP OFF: date . time
ELEVATION OF MEAS. POINT 2 - DURATION OF AQUIFER TEST
ATA 2
ts o1 att'=o STATIC W:Q;ELZV:EVE/L; /T DISCHARGE) &, COMMENTS
: READ- S°
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PACKER TEST ANALYSIS
WELL NO. 16-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 28.68 - 38.68
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09
Q L
K = ===-=-cmoeee LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00147231 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 5.09 + 1.32 + 2.70 * 2.31 = 12.65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000766 FT/MIN
K = .00000389 CM/SEC
P2/3 TEST
’ Q = INJECTION RATE = .00332177 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 4.00 * 2.31 = 15.65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00001397 FT/MIN
K = .00000710 Ci/SEC

2ND P1/3 TEST
TEST ABORTED



PACKER TEST ANALYSIS
. _ WELL NO. 16-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 34.43 - 44.42
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09

Q L
K = mreccncacvcacaa m(_-)
2(PI) (L) (H) R

1ST P1/3 TEST
Q = INJECTION RATE = .00057539 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 5.09 + 1.32 + 2.80 * 2.31 = 12.88
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000294 FT/MIN
K = .00000149 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00089354 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 7.80 * 2.31 = 24.43
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000241 FT/MIN
K = .00000122 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00093416 (FEET3/MIN)
) L = LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 2.53 * 2.31 = 12.25
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000502 FT/MIN

K = .00000255 CM/SEC



PACKER TEST ANALYSIS
) ~ WELL NO. 16-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 42.59 - 52.59
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09

Q i
) IN(--)
2(PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00002031 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 5.09 + 1.32 + 3.80 * 2.31 = 15.19
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000009 FT/MIN
K = .00000004 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00114462 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
| = 5.09 + 1.32 + 10.00 * 2.31 = 29.51
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000255 FT/MIN
K = .00000130 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00027077 (FEET3/MIN)
) L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 4+ 2.70 * 2.31 = 12.65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000141 FT/MIN

K= .00000072 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 52.43 - 62.43
MATERIAL TESTED: ARAPAHOE SILTSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09
Q L
K = —mm————meeee LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00009269 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 5.09 + 1.32 + 3.80 * 2.31 = 15.19
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000040 FT/MIN
K = .00000020 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00230638 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 15.00 * 2.31 = 41.06
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000370 FT/MIN
K = .00000188 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00014215 (FEET3/MIN)
_ L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 4.00 * 2,31 = 15.65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000060 FT/MIN

K = .00000030 CM/SEC



ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION
1686 09/02/86 5864.74 5866.60 1.86 45.06 12.66 5853.94
09/03/86 38.94 5827.66
09/04/86 34.75 5831.85
09/05/86 34.04 5832.56
09/06/86 36.26 5830.34
09/08/86 29.50 5837.10
09/09/86 37.92 5828.68
09/10/86 37.80 5828.80
09/11/86 37.34 5829.26
09/12/86 39.14 5827.46
09/13/86 39.23 5827.37
09/13/86 45.35 5821.25
09/18/86 30.71 5835.89
10/13/86 7.19 5859.41
11/26/86 5.68 5860.92
01/01/87 5.04 5861.56
02/01/87 5.15 5861.45
04/01/87 5.10 5861.50
05/06/87 9.79 5856.81
06/01/87 5.81 5860.79
07/08/87 6.40 5860.20
08/06/87 6.60 5860.00
09/01/87 6.80 5859.80
09/28/87 6.40 5860.20
11/03/87 6.00 5860.60
12/08/87 5.50 5861.10
01/07/88 5.30 5861.30
02/04/88 5.20 5861.40
03/14/88 5.30 5861.30
04/11/88 5.60 5861.00
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Well Development Summaries
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Project: Rocky Flats Plant LOG OF BOR'NG NO. 17-86

Date Dritled 8/14/86 Coordinates 1y 33752.3 E 22141.7
Boring Method °  tollow Stem Auger Ground Surface Elevation 53865,.26
tion r
NS | CBAfgh:

Tye Material Description (Blows/ inch)

20 40 20 40
VALLEY FILL ALLUVIUM Py IR

N

0-0.5'-Sample.
(026 Recovered 0.5/0.5'=100%.
OS¢ CLAY: grayish orange
*2 0 (10YR 7/4); silty and
*o~ol\| sandy; trace granitic
74§ | pebbles (subangular);

poorly sorted:
unconsolidated; dry.

© %98 0.5-5.0'-5Sample.
“©+C] Recovered 3.5/4.5'=88%.
:2.°¢+9 GRAVEL: dusky yellowish

brown (10YR 2/2): granitic
pebbles and cobbles
interbedded with silty
clay stringers;
approximately 3% iron
staining in gravel
stringers:; poorly sorted;
unconsolidated; damp.

5.0-8.0'-Sample.
Recovered 3.0/3.0'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2):
interbedded granitic
pebbles, sand, silt and
clay; poorly sorted:
subangular; wet.

—
-1
-
q
e
—
—
a——
-
"
e
—
nny
—
-
m—

1

1

8.0-13.0'~Sample.
Recovered 2.0/5.0'=40%.
8.0-12.5'. GRAVEL: dark
yYellowish brown (10YR 4/2)
and dark yellowish orange
(10YR 6/6) granitic
pebbles and cobbles; sandy
and silty; poorly sorted;
unconsolidated; wet. g
ARAPAHOE FORMATION

| S |

]

12.5-13.0'. CLAYSTONE.

13.0-16.0'~Sample.
Recovered 2.8/3.0'=93%,
CLAYSTONE: Dusky
vellowish brown (10YR 2/2)
and dark yellowish orange
(10YR 6/6); silty:
consolidated; weathered;
moist.

1.1 11

1.1

ST

AN

Lyl ala

16.0-19.2'- Sample.

Recovered 1.8/3.2'=56%.

CLAYSTONE: dark yellowish

brown (lO0YR 4/2); 10% iron

staining; consolidated:
ist

TOTAL DEPTH: 19.2°'
Remarks Logged by: L. Pivornka

L

Project No.

10606222 Hydro-Search, Inc.




Golden, CO

LOCATION

106P06222

PROJECT

L. Pivonka

PERSONNEL

Rocky Flats Plant

WELL 17-86

WELL CONSTRUCTION SUMMARY

MMM MM
[M]
Il .I‘l‘l‘l‘

.20

135

— 40

=45

LOCATION or COORDS: ELEVATION: GROUND LEVEL —. 9865.26'
N 38752.3 E 22141.7 TOP OF CASING 5866.55"'
2] DRILLING SUMMARY: CONSTRUCTION TIME LOG:
| ToTAL DEPTH _Well: 13.98' Hole: 19.20' START FiNiSH
BOREHOLE DIAMETER 7 Tast DATE | TIME | DATE | TIME
ORILLING: 1986 1986
ORILLER —Boyles Brothers Drilling Co, | Z&anger | 8/14 {0931 | 8/]8 | 1020
15865 W. 5th Avenue
Golden, CO (Jim Horn)
RIG Mobile B-57 GEOPHYS. LOGGING: | _— — — —
BIT(S) Bull rose bit CASING:
2" stainless |.8/15 | 1037 | _8/15 | 1040
DRILLING FLUID None _
SURFACE CASING E'EIDX 5' steel w/ locking | FiLTER PLACEMENT] 8/15 | 1040 |_8/15 |_1056
CEMENTING: 8/15 | 1100 |_8/15 | 1110
1 WELL DESIGN: CEVELCPMEeNT: |-2/2 | 1550 |_9/22 | 0920
* BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG —_ | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 8/15 11058 | 8/15 | 1100
0.00' 3.73' (I - 8/15 1025 8/15 | 1040
—3.73- 13,98' 35| -

WELL DEVELOPMENT

See Well Development Summary Sheet.

CASING: ci1_ 2" I.D. Sch. 5 type 316 stain-

less steel threaded and flush

jointed.

SCREEN: s1 2" I.D. Sch. 5 type 316 staim

less steel, threaded and flush
_jointed, 0.010" wire wrapped
screen, 0.25' welded bottom cap.

COMMENTS:

Water encountered at 4.8' during drilling.

CENTRALIZERS __Type 304 stainless steel

7.97' -9.09'

Top of stainless steel casing: 1.29'

FILTER MATERIAL 10-20 silica sand

Cave from TD to 15.25'

2.50' - 14.00'

CEMENT _Portland Tyvpe 1
0,00' - 2.00'

OTHER _3/8" bentonite pellets
2.00' - 2.50'
14.00' - 15,25

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



WESTEN

SHEET. of
CLIENT/SUBJECT W.0. NO
TASK DESCRIPTION TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHOD REV. BY DEPT DATE DEPT DATE
. WELL ) 7-56 I

f//q/ml,//c Lonductivity (emssee)= 4zxs0nt

Dtakic tater Level (it belw GLY= 4¢3

J’creenco/ Inf’cvva/ (ft éc/ow G—,L,>: 3,73 - /3,1931...,

3,73- 2,8 jmve/

Jas - 73,98 c/ay.sf'one_

Mel%oc/ ov[ /4/14//5/5 : (,50‘«40)6?, /?72{}7 ) e

RFW 10-05-003/A-5/85
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WELL 15-86
T T Water s! s-(s*2/2b) log(T/T')
Time T Prime Level Rsd Drwdn b=10.36 ft.
(min.) (min.) (ft.) (ft.) (ft.)
24.00 0.50 10.94 6.61 4.50 1.68
24.50 1.00 10.87 6.54 4.48 1.39
25.00 1.50 10.82 6.49 4.46 1.22
25.50 2.00 10.82 6.49 4.46 1.11
26.00 2.50 10.82 6.49 4.46 1.02
26.60 3.10 10.80 6.47 4.45 0.93
27.30 3.80 10.82 6.49 4.46 0.86
27.50 4.00 10.75 6.42 4.43 0.84
28.00 4.50 10.76 6.43 4.43 0.79
28.50 5.00 10.74 6.41 4.43 0.76
29.00 5.50 10.72 6.39 4,42 0.72
30.00 6.50 10.72 6.39 4.42 0.66
31.00 7.50 10.69 6.36 4.41 0.62
32.00 8.50 10.65 6.32 4.39 0.58
33.00 9.50 10.64 6.31 4,39 0.54
34.00 10.50 10.59 6.26 4,37 0.51
35.00 11.50 10.59 6.26 4.37 0.48
36.00 12.50 10.57 6.24 4.36 0.46
37.00 13.50 10.54 6.21 4.35 0.44
38.00 14.50 10.51 6.18 4.34 0.42
40.00 16.50 10.48 6.15 4,32 0.38
. 42 .00 18.50 10.42 6.09 4.30 0.36
44.00 20.50 10.43 6.10 4.30 0.33
46.00 22.50 10.41 6.08 4.30 0.31
48.00 24.50 10.37 6.04 4,28 0.29
50.00 26.50 10.36 6.03 4.28 0.28
52.00 28.50 10.34 6.01 4.27 0.26
54.00 30.50 10.30 5.97 4.25 0.25
56.00 32.50 10.28 5.95 4.24 0.24
58.00 34.50 10.23 5.90 4,22 0.23
63.00 39.50 10.22 5.89 4.22 0.20
68.00 44.50 10.17 5.84 4.19 0.18
73.00 49.50 10.09 5.76 4.16 0.17
78.00 54.50 10.06 5.73 4.15 0.16
83.00 59.50 10.01 5.68 4.12 0.14
88.00 64.50 9.98 5.65 4.11 0.13
93.00 69.50 9.90 5.57 4,07 0.13
98.00 74.50 9.86 5.53 4,05 0.12
103.00 79.50 9.63 5.30 3.94 0.11
108.00 84.50 8.86 4.53 3.54 0.11
118.00 94.50 7.87 3.54 2.94 0.10
128.00 104.50 7.01 2.68 2.33 0.09
138.00 114.50 6.38 2.05 1.85 0.08



WELL 15-86

T T Water s! s-(s*2/2b) log(T/T"')
Time T Prime Level Rsd Drwdn b=10.36 ft.
(min.) (min.) (ft.) (ft.) (ft.)
148.00 124.50 5.89 1.56 1.44 0.08
158.00 134.50 5.49 1.16 1.10 0.07
168.00 144.50 5.24 0.91 0.87 0.07
178.00 154.50 5.07 0.74 '0.71 0.06
188.00 164.50 4.98 0.65 0.63 0.06
198.00 174.50 4.89 0.56 0.54 0.05
208.00 184.50 4.83 0.50 0.49 0.05

223.00 199.50 4.73 0.40 0.39 0.05
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PROJECT

A . S
AQUIFER TEST DATA (euubris e ossERVATION WELL
TYPE OF AQUIFER TEST * Fischa PUMPING or RECOVERY DATA
HOW Q MEASURED TR oq Mea bucker T PAGE __/ OF
HOW W.L.’s MEASURED —2<yruc ‘_."g“ Sovader DEPTH OF PUMP/AIRPIPE
RAD. /DiST. OF/FROM PUMPING WELL rd PUMP ON: date 2 time _ 2 Vo>
MEAS. POINT FOR W.L.'s Neosidp o7 27 Pre PUMP OFF. date time
ELEVATION OF MEAS. POINT Z DURATION OF AQUIFER TEST
TIME WATER LEVEL DATA 8
- A a
tT 0ot t'=so STATIC WATER LEVEL _j 7’* DISCHARGE g: COMMENTS
HES I READING [OWETIE WATER |, o . READ-| o |
117226 | ccas $2/2 | 278 | 434 | H/FH o = /4 /5 -
R | Z r34¥ V33ro8] £33 | & . E
SZ1ED 0] +o/ /9 1/. 33427 S.08 | 4.75 Mt T D T+
/J73:00 | n-n0 " S84\ L5 Wi taken
73; ko )] rorodll ¢ g0 | 247 bedre PVC pze
/Nidde 2 oraA7A 776 |2 23 insertad Sowa=
4:Bo 24 Y loud A &5 L 18| 7 #7 ho/@. o
75 do o125 v 9 4l f/j'
,57Tbo = ¢ /0+3.07| Y946l F4F
(Té) = or3 ST - 746l /3
/57646 <3 — — — 4 10,93 Yap/
/57 < ot 4R o0 | 577 v
/S7' 30 <4 Lo+ 4R ' o <77 1227 rve inidy
/578 o * % 0.0/ | £4& D Tz nece
(383D 4.7 or ¥, 2 - .40 L 577 _chok-ud
579 7 or¥26l w0 15| s &2
519 7 51 rey 07 | £ 2%
sao| & Jos 4.28] PWVA R '
acl 4 oAl ' 321 2 77 L 087} "Z/Q‘L
/5o 0,8 Lrord 92| 32l <77 <
LR 7 aced 038 | £ 05
Jndl /2 Jord ST 0,40 L 07 _
s | /3 0445 AN 2 d AV T B g%ﬂ
ol /4 orA4ol A TAW N4
/127 ;5 ,0,-,,/7ﬂ = /o,é‘f L2/
3L /4 e %79 20481 4 35
539 | /7 yor=. N 272 6. 45 \ozaul 4 Lafi
/30l i st e | | 10.87| £ 57 J 15:36:17 4.5 qel
/32| 20 /seoqbl v |4 05| £ 79 tuwe s 1505
[S:34| =2 1N | I WA AW = Pucy ot @
g |17 233 486D |y 42| 709 52NN H mi&fg. 1535 :30 Nest
75 26 e ﬁ 1605 o0 3K - ¢ 6/ / recding o 15'3C0
A RE, 2 m.:;gf é‘f""{ i 0. 27 - 4‘/ bLegin ]6’ xCherye
557 =4/ bo+93 1 |00 | -4 47
A5°3). B 258 /.5 Q24 /i 0. 821 -4 49
X = AN A9 " 0 SR -4 47
LIE 8 o & pore 3/l o | o g0t -1 47
/St=P /] 74 72K s IRk so.9al —
oL, 30 278 24 rorriel 1 | jo 78| —L S2
gH00d o 4 o437 M | 0.76] -2 A3
Iz =74 45 et o o) - A
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AQUIFER TEST DATA WELL Iad e

TYPE OF AQUIFER rew_ammﬁ_:._
HOW Q MEASURED Lon  becter™ PAGE ——)

HOW W.L.’s MEASURED QULLTPIE cyfik SoondER  DEPTH OF PUMP/AIRPIPE
RAD./DIST. OF/FROM PUMPING WELL ___ 2 PUMP ON: date time
MEAS. POINT FOR W.L.'s - 2ide /K ¥ Fre PUMP OFF: date time
ELEVATION OF MEAS. POINT DURATION OF AQUIFER TEST
Q
TIME WATER LEVEL DATA DISCHARGE w
{2 att'=o STATIC WATER LEVEL &5l COMMENTS
R I I READING mﬂ":: el | sorw READ-| o |id
A%/ 221 & vy 83 ) 2721 -4.37 WY
L2030 | 4 fov #8311 2302 4072 —4.39
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WELL
NUMBER

DATE

1586

09/04/86
09/05/86
09/06/86
09/08/86
10/13/86
11/26/86
01/01/87
02/01/87
04/01/87
05/06/87
06/01/87
07,08/87
08/04/87
08/05/87
09/01/87
09/28/87
11/03/87
12/08/87
01/07/88
02/04/88
03/14/88
04/11/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE

ELEVATION

5845.61

TOP OF DEPTH
CASING STICK OF SI
ELEVATION WP BASE
5847.93 2.32 14.69

WATER
DEPTH
BELOW TOC

7.05
7.17
7.05
6.67
6.60
6.89
6.67
6.40
4.96
5.44
6.7
6.70
7.10
7.00
6.80
7.10
6.80
6.70
6.70
6.70
6.60
6.70

T0C

WATER
SURFACE
ELEVATION

5840.88
5840.76
5840.88
5841.26
5841.33
5841.04
5841.26
5841.53
5842.97
5842.49
5861.22
5841.23
5840.83
5840.93
5841.13
5840.83
5841.13
5841.23
5841.23
5841.23
5861.33
5861.23
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INDEX OF DATA

Boring No.: 16-86

Completed as well? Yes

Data in File
X  Log of Borehole

X Well Construction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data
. and Results
. X Packer Test Data and Results

X Water Level Data

X Saturated Thickness Hydrographs

‘ SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B



Project:

Rocky Flats Plant

LOG OF BORING NO.

16-86

Date Drilied

Boring Method Hollow Stem Auger/NC Core

8/15/85; 8/25/86

Coordinates N 33759.9 E 22159.7
Ground Surface Elevation 58¢4.74

feet

lev.J Depth

(teet)[Typ

Material Description

angtration
esistance

e

(Blows/ inch)
20 40

20 40

Other
Tests

U

[T O O O O I T T |

I B B A

VALLEY FILL ALLUVIUM

0-0.4'-Sample.

Recovered 0.4/0.4'=100%.
GRAVEL: dark yellowish
orange (l0YR 6/6) sandy,
silty, and clayey: subang-
ular grains of feldspar
and quartz; poorly sorted;
unconsolidated; dry.

0.4-5.0'-Sample.
Recoverea 4.0/4.6'=87%,
CLAY: dusky yellowish
brown (10YR 2/2) silty
clay; some quartzite
pebbles and cocbbles;
poorly sorted; subanqular
to subrounded gravel;
unconsolidated; dry to
damp.

5.0-6.5'-Sample.

Recovered 1.5/1.5'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2) sandy,
silty and clayey: granitic
pebbles; poorly sorted;
unconsolidated; moist.

6.5-7.0'-Sample.
Recovered 1.5/1.5'=100%.
CLAY: dark yellowish
brown (10YR 4/2);: silty:
trace iron staining;
unconsolidated; damp.

ARAPAHOE FORMATION

7.0-10.5'-Sample.
Recovered 3.5/3.5'=100%.
CLAYSTONE: dark yellowish
brown (10YR 4/2); silty
trace iron staining:
laninated; weathered; dry.

10.5-13.0'-Sample.
Recovered 2.5/2.5'=100%.
CLAYSTONE: dark yellowish
brown (10YR 4/2); silty;
trace iron staining;
laminated; weathered; dry.

13.0-18.0'~-Sample.
Recovered 4.0/5.0'=80%.
CLAYSTONE: dark yellowish
brown (10YR 4/2); silty:
iron stained; laminated;
weathered; dry.

L

1111

i

<

|

IR

54_1111111}411414111111“11|||11|11|||11

Remarks

Logged by: L. Pivonka & T. Gulliver
.

\A
Checked by: AN

Project No.
106P06222

Hydro—-Search, Inc.

Page | of 4



Project: Rocky Flats Plant LOG OF BORING NO. 636

Date Drilled - 8/15/86; 8/25/86 Coordinates N 38759.9 E 22159.7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 53864.74

lov joem AN g

Material Description
teet] (feet) a (B%a/lnfé\) 20" 40

18.0~-23.0'-Sample. LI e
Recovered 4.3/5.0'=36%.
CLAYSTONE: medium gray (N
5); silty; laminated;
unweathered:; dry.

—

20

23.0-26.0'-Sample.
Recovered 3.0/3.0'=100%.
CLAYSTONE: medium gray (N
5): silty:; trace iron
staining; laminated; dry.

26.0-28.1'-Sample.
Recovered 2.1/2.1=100%.
RQD 1.9/2.1'=90%.
CLAYSTONE: medium gray (N
4): carbonaceous laminae;
some limonitic partings;
damp.

' I T

SO

|V IO L W D O O

L
i
)

28.1-32.8'~Sample.
Recovered 4.7/4.7'=100%.
RQD 4.7/4.7'=100%.
CLAYSTONE: medium gray (N
4); carbonaceous laminae;
some limonitic partings:
damp.

b d
[ |

1

7
)
/

32.8-34.0'-Sample.
Recovered 1.2/1.2'=100%.
RQD 1.2/1.2'=100%.
CLAYSTONE: Same as above:
damp.

SN

NN

34.0-39.0'-Sample.
Recovered 3.8/5.0'=76%.
RQD 3.4/3.8'=90%.

' B AR !

34.0-35.2'. Lost core.

Y

35.2-37.0'. CLAYSTONE:
medium gray (N &);
carbonaceous laminae; some
limonitic partings; damp.

37.0-39.0'. CLAYSTONE:
Same as above; damp.

| T R O Y T O O |

39.0-44.0'~-Sample.
Recovered 5.0/5.0'=1008%.
RQD 5.0/5.0'=100%.

L 4 1.1

39.0-40.1'. CLAYSTONE:
Same as above; damp.

Remarks logged by: L. Pivonka & T. Gulliver
Project No.

106P06222 Hydro-Search,




Project: Rocky Flats Plant LOG OF BORING NO.

Date Drilled 8/15/86; 8/25/86 Coordinates N 38759.9 E 22159.7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5864.74

tion s
j Depth sinianes] ctan

(teet)[Typ Material Description (Bb%s/ "‘f&"

20 40

gy 40.1-41.4'. SILTSTONE: L e

= nedium gray (N 4):
laminated; well sorted:
danmp.

41.4-41.9'. SILTSTONE:
dark gray (N 3):
laminated; well sorted;
damp.

| I

41.9-43.8'. SANDSTONE:
medium gray (N 5); very
fine-grained; massive;
some carbonaceous
detritus; damp.

1.1

43.8-44.0'. SILTSTONE:
dark gray (N 3); clayey:
laminated; damp.

44.0-49.0'-Sample.
Recovered 5.0/5.0'=100%.
RQD 4.5/5.0'=30%.

|

44.0-44.8'. SILTSTONE:
dark gray (N 3); clayey;
evenly laminated; damp.

44.8-49.0'. CLAYSTONE:
dark gray (N 3):
laminated; damp.

49.0-54.0'-Sample.
Recovered 5.0/5.0'=100%.
RQD 4.4/5.0'=88%.

49.0-49.6"'. SILTSTONE:

dark gray (N 3); slightly
alcareous; laminated;
amp.

| I [ O O D T S Y |

49.6-51.2"'. CLAYSTONE:
grayish black (N 2);
silty; damp.

51.2-52.3'. SILTSTONE:
grayish black (N 2):
clayey; laminated; damp.

11 1 1

52.3-54.0'. SILTSTONE:
dark gray (N 3); some very
fine-grained sand (light
gray (N 7)):; convolute
bedding; damp to moist.

Ll

]

54.0-59.0'~Sample.
Recovered 1.3/5.0'=26%.
- RQD 0/1.3'=0%.

60 == 1.1 11

Remarks Logged by: L. Pivonka & T. Gulliver

Project No.

106P06222 Hydro-Search, Inc. Page 3 of 4




Project: Rocky Flats Plant LOG OF BORING NO. s

Date Drilled 8/15/865 8/25/86 "Coordinates N 38759.9 E 22159.7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 35864.74

lev.] Depth %“ :‘,,'22 %&ﬁt
(teet)[Typ Material Description (Blows/ Inch)
20 40

teet
20 40
oU > LR L LR
54.0~-54.5', CLAYSTONE:
medium dark gray (N 4):
massive; damp.

54.5-59.0'. SILTSTONE:
dark gray (N 3) and very
fine-grained light gray (N
7) sandstone; even
interlaminated; damp.

59.0-64.0'-Sample.
Recovered 5.0/5.0'=100%.
QD 2.5/5.0'=50%.

59.2-60.7'. SILTSTONE:
medium gray (N 5); clayey;
laminated; damp.

O O O O O N W O

60.7-61.4'. CLAYSTONE:
grayish black (N 2);
laminated; damp.

|

|

61.4-64.0'. CLAYSTONE:
medium gray (N 5); silty;
laminated; damp.

|

|

TOTAL DEPTH: 64.0°

I W SN N T Y T T N Y T T e

80 1 111
Remarks Logged by: L. Pivonka & T. Gulliver

Project No.

|06P06222 Hydro-Search, Inc. Page 4 of 4




Golden, GO

LOCATION

Rocky Flats Plant

10606222

PROJECT

S WELL 1686

0
:Ei WELL CONSTRUCTION SUMMARY
—{ LocaTiON or COORDS: ELEVATION: GROUND LEVEL 264,74
4" N 38759.9 E 22159.7 TOP OF CASING 5866.60"

- 10 ] DRILLING SUMMARY: CONSTRUCTION TIME LOG:
:E: TOTAL DEPTH Well: 45.06' Hole: 64.00' TASK START EiNiISH
=1 sorenoLE D1ameTeR 0.00' - 26.00': 7% —_— pate | IME | paTE | TIME
—{ 26.00'45.00': 4 3/4" 45.00'—64.00': 3 7/8'1 pRILLING: 1986 1986

| 2 —] oriLLER __Boyles Brothers Drilling Co %" _auger 8/15 | 1330 |8/15 | 1530
=1 15865 W. 5th Averwe, Golden, CO NC core 8/25 | 0920 |8/25 | 1200
=] Jim Horne, Paul Wiebe Reaming 8/27 | 1700 |8/27 | 1725
] ni6Q.00-26.00' Mobile BS7, 26.00'64,00' | GEOPHYS LOGENG:|— | — | — | —
=1 mires) 0:00'-26.00" Blade bit 2+-18 CASING:

B = 26.00" ' Qri ide, tri S steel [ 8/18 | 0007 18/]8 1110
=1 ORILLING PLUID 0.00'-26,00" YNone | 2" stainless |8/28 | 1012 | 8/28 |1014

izl

26.00'-64.00' air/water mist
SURFACE cASINGS" x 28.55' steel w/ lock- | FLTER PLACEMENTI _8/28 | 1018 | 8/28 | 1030

[} ‘I‘Ill‘l

PERSONNEL __L. Pivonka/T, Qulliver

- -] . CEMEMTING: 8/28 | 1130 18/28 | 1135

L =} WELL DESIGN: CEvELoPmenT: | 9/2 | 1725 | 9/18 | 1240
' BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG ___ | OTHER: ,

CASING STRING(S): C:CASING S=SCREEN Bentonite | 8/28 | 1040 | 8/28 | 1041

—1 0.00' 26.00' €l - 8/28 | 0945 | 8/28 | 0948

4 0.00'_ - 39.06' 2 - ine| 8/27 | 0000 | 8/27 | 1645

=] 39.06' - 45.06' _S! - %ﬁ‘mgg 8/18 | 0918 | 8/18 | 0938

i

- SC

WELL DEVELOPMENT

- - See Well Developrment Summary Sheet.

N 1 casinGg: ¢i_S" 1.D. steel surface casing
. ¢2 2" 1.D., Sch. 5, Tvpe 316 stain-
less steel, threaded and flush
jointed
|_-70 SCREEN: si 2 L.D., Sch. 5, Type 316 stain-
less steel, threaded and flush
jointed, 0.010" wire wrap screen COMMENTS:
0.25' welded bottom cap. No water encounttered during drilling.
CeENTRALIZERs Type 34 stainless steel
| 80 40.49' - 41.73' Top of stainless steel casing: 1.86'
FILTER MATERIAL _32-42 silica sand NC core 26.00' - 64.00°
37.65' - 45.06'
ceMenT Portland Type 1 Reamed fram 26.00' - 45.00'
L o 0.00' - 35.25'
oTHER __3/8' bentonite pellets
35.25' - 37.65'
45,06' - 47.15'
10~20 silica sand: 47.15' - 64.00'
— 100
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




IWESTE:N

, SHEET of
CLIENT/SUBJECT W.0.NO

TASK DESCRIPTION TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE

METHOD REV. BY DEPT DATE DEPT DATE

WELL 16— %6

/‘/yc/mu/té C)Ond'ucf/wf/x/ CCW\/J:ec)'-'- &X/D—Z

Flow rate Cgpm) = 0,5j,om

St

Lereenes Literyal (4 cetow G4 = 33,06~ 4556
23,06 = 4o c/aysfd’/le
Hool- 4,9  Siifstone

Hi, 9= 43:% Sand stsne

43,8- 44.3 ssh]“s'fane

b c(a\( stone

/y/efé"C/ of /jﬂﬂ/i/ﬁ/i» .l\csiq}ua/La/mwd,awﬂ ///%7/

(Doriccolt | *§26 - 27 25

~

)
"

RFW 10-05-003/A-5/85



IWESTEN

SHEET. of
CLIENT/SUBJECT W.0. NO
TASK DESCRIPTION __ TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHOD REV. BY i DEPT DATE DEPT ________ DATE

(WELL 186

— = 7, 72X /0-3

T (qed/fc) = 264 Q - @cd) (:5)
= 5587 |7, 100

a)/)ere Q <jpm>: 65«‘/,2 mMin = ,S'f,pm

/ s Y] : ' / .
AS = =T, Jeamee In residuai 17200 8uwr /,/oo\ NI

~ e d

= 17,100‘(3*/1020/“(,:{-3 T e cned odal

|<@)P<l/ﬂ{_’3/\= -:—/'D = 7. 7&)‘)0-3/6'00: /,07?)(/0-3

(> nere b (FE) = 6.00 L

~S
- X0  2my/ L2e -5
< ¢a Aze) = Xog‘ *72 =l e /O
(e saes = 1 2FK0 Gpd 5 S pa 784e & X
NS me’mod ‘e /4\14 wone re W< 2.49i1
So/v\hq J.:or = ~ar W< p.0i
-
e -3 . .
Z aa) = r- = = (0.17%) X [0 3 x j44oma '.?-“'"“‘.';"'_!
* T o A(n7axnB) o) Tt T
= /268 min
L - 4, ‘75—\ i} = N 7
1o her -t = (L2 N2+ = 018 0F
Lo =4 2 , <14 &
\:7 = /0'3 desamed S 44201 ‘Jn;‘sn@:{ _,_z:,@:“r

@f’ /S queJ on /'oalhfé w/}f’/é t Z— 755/ ’hl‘h,

RFW 10-05-003/A-5/85



12:20:3%9.06

‘W Actual/ volume of waler removed nofl recorded. 049

AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86

RAW DATA
WELL # 17-86

WELL DIAMETER= 7.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .19 GALLONSY
LENGTH OF AQUIFER TESTED= ©.35 FEET

VALUE OF HO= 1.17 FEET

STATIC WATER LEVEL= 4.63 FEET

LENGTH OF SCREEN= 13.98 FEET

WATER TABLE TO BOTTOM OF WELL= 9.35 FEET

THU 06-0¢<
148¢

allons back-

SLUG TEST paTa: calewlated From Lisst recorded residual
drawdown C 17 £¢).
TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)
14. 7.15 5.80 42.25
14. 7.30 5.80 42.50
14. 8. 0 5.80 43.00
14. 8.320 5.78 43 .50
14. 9. 0 5.72 44 .00
14. 9.30 5.71 44 .50
14.10. 0 5.70 45 .00
14.11. 0 5.65 46.00
14.12. 0 5.61 47.00
14.13. © 5.58 48.00
14.14. 0 5.53 49 .00
14.15. 0 5.50 50.00
14.16. O 5.48 51.00
14.17. 0 5.47 52.00
14.18. 0 5.44 53 .00
14.19. 0 5.39 54.00
14.20. 0 5.39 55.00
14.21. 0 5.39 56.00
14.22. 0 5.39 57.00
14.23. 0 5.28 58.00
14.25. 0 5.38 60.00
14.30. 0 5.28 65.00
14.36.30 5.21 71.50
14.40. O 5.22 75.00
14.50. O 5.12 85 .00
15. 0. 0 5.10 95.00
15.10. 0 5.01 105.00
15.20. 0 5.01 115.00
15.30. 0 5.01 125.00



12:20:42.57 AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-0°

‘ WELL # 17-86
WELL DIAMETER= 7.25 INCHES
CASING DIAMETER= 2.00 INCHES
VOLUME OF WATER REMOVED OR ADDED TO WELL= .19 GALLONS

LENGTH OF AQUIFER TESTED= 9.35 FEET
VALUE OF HO= 1.17 FEET

STATIC WATER LEVEL= 4.3 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIM

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
42 .25 5.80 1.17 1.000 .024
42.50 5.80 1.17 1.000 .024
43.00 5.80 1.17 1.000 .023
43.50 5.78 1.15 383 .023
44 .00 5.72 1.09 . 932 .023
44 .50 5.71 1.08 .923 .022
45.00 5.70 1.07 .915 . 022
46 .00 5.65 1.02 .872 .022
47 .00 5.61 .98 .838 .021
48.00 5.58 .95 .812 .021
49.00 5.53 .90 . 769 . 020
50.00 5.50 .87 .744 .020
51.00 5.48 .85 . 726 .020

. 52.00 5.47 .84 .718 .019
53.00 5.44 .81 .692 .019
54.00 5.39 .76 .650 .019
55.00 5.39 .76 .650 .018
56.00 5.39 .76 . 650 .018
57.00 5.39 .76 .650 .018
58.00 5.38 .75 .641 .017
60.00 5.38 .75 .641 .017
65.00 5.28 .65 .556 .015
71.50 5.21 .58 . 496 .014
75.00 5.22 .59 .504 .013
85.00 5.12 .49 .419 .012
95.00 5.10 .47 .402 .011

105.00 5.01 .38 . 325 .010
115.00 5.01 .38 . 325 . 009
125.00 5.01 .38 . 325 . 008



12:20:46.25 AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-09-19¢&

WELL # 17-86

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=3.77E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 7.61E~02* ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 5.43E+01
PERMEABILITY= &.95E-06 CM/SEC
STORAGE COEF=7.61E-07
CORRELATION NUMBER= .99

- v W —— . - m - — - —

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEYV PERMEABILITY=6.48E-04 / LAG TIME
BOUWER PERMEABILTY=7.&6E~-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=6.47E-06 CM/SEC
BOUWER PERMEABILITY=4.75E-06 CM/SEC
REGRESSION STATISTICS

X ON Y
INTERCEPT= .17
SLOPE=-5.98E-03

Y ON X
INTERCEPT= .20
SLOPE=-6.42E-03

CORRELATION COEFFICIENT= -.97

CALCULATIONS INDICATE THAT A VALUE OF 5.03 FEET FOR HO
OR A VALUE OF .964 INCHES FOR EFFECTIVE CASING DIA.

MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES MET

PERMEABILITY=1.10E-04 / SLOPE
PERMEABILITY=2.07E-06 CM/SEC
REGRESSICON STATISTICS

X ON Y
INTERCEPT= -.12
SLOPE= 5.20E+01
Y ON X
INTERCEPT= -.15

SLOPE= 5.39E+01
CORRELATION COEFFICIENT=z .98



12:21:59.69 AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-09

‘ WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILI
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4
17-86 6.47E-06 6.95E~06 7.61E-07 2.07E-06 4.75E-06
* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



LOCATION

PROJECT

AQUIFER TEST DATA

WELL /7’%5

PERSONNEL

PUMPING or OBSERVATION WELL
TYPE OF AQUIFER TEST. B Laovers- 75 PUMPING @E&Ih‘
HOW Q MEASURED = PAGE of _Z
HOW W.L.'s MEASURED St 8T DEPTH OF PUMP/AIRPIPE
RAD./DIST. OF/FROM PUMPING WELL /7 PUMP ON: date __#/=/9-85 _  time
MEAS. POINT FOR W.L.'s PUMP OFF: date_/-/5 55 time
ELEVATION OF MEAS. POINT OURATION OF AQUIFER TEST
ATA 2
t= e att’=o | STATIC wx":;ELZv:fVEé'P/éé (v noz)  |OISCHARGE 2= COMMENTS
9 fcLock WATER READ- 80
TiTme] t READING m LEVEL | 2 Y we | @ e | /69
/ /69 %G
aryd " | e rpg
VXS SRR LEY
I 404 STOP 2/ FTiANA
- CiasT crrf Corimmst § AN
/4634 S+-93D P G35
4ple 4 6177 spelwau cdren ? A
10 A3 s | 4
1403 @ 2.4 /69 5 80 L17
os 0] L8 260 62 | 5w /.17
. 2.49 .3 717
k. A 743 575 A5
/10 G 2.0 2.4 5.72 /.09
134 2.¢ 240 g7/ | 1B
149 | 30 . .22 570 /07
i | 4 i 224 5.6¢ /02
G2 | £ J 20 5.6/ 295
/493 1 & .27 558 0.95 ' _
/Lit- 4 7 7.22 553 0.90
Zaay 19 5B 2.87
AE) ) sv8 | 585
/=3 |0 A S¥7 28F
2 L N R o.&
3102 £ ez
znt /3 2, 8% =39 lo7
Sl | ¢ o 559 e - -
e e w.0Y (30 Y/ -
423 | /& 2,273 538 275 R OO - e
1925\ 18 PR 538 oz N il
/430 | 23 .97 228 1 pLs
1436 bo 281 /.95 52/ | 058
uo | 27 IR 522 | p59
/0| 40 1Y <./2 2,49
Ay | SO /.74 o N GET
o | Lo /. o s.07 0.38
B | 70 /.70 S0/ 4732 J—
1152y | SO /.%o S50 438 - "
LY
Uiz 544,30 z¢/ ooz A -
N ] «/
HYDRO-SEARCH  Rremo.oenver CONSULTING HYDROLOG!STS-GEOL‘Q.G/
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ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION
1786 09/02/86 5865.26 5866.55 1.29 13.98 6.49 5860.06
09/05/86 6.54 5860.01
09/06/86 6.50 5860.05
09/08/86 6.22 5860.33
09/09/86 6.31 5860.24
09/17/86 6.46 5860.09
09/19/86 6.50 5860.05
09/22/86 6.33 5860.22
09/25/86 6.43 5860.12
10/13/86 6.10<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>